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Old power slows up operation and runs 
up transportation expense. @ Economical, 
modern power will help you pull out of 
the sag of red figures. @ Get rid of your 
old power and put modern money- 


makers to work. 


DeceMBER, 1933 
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Union Paeifie Light-Weight 


High-Speed Train* 


HERE is a strong demand on the part of the pub- 

lic for increased speed, and with the present heavy 
class of equipment such increase can only be made by 
shortening trains or increasing the power of locomotives, 
thereby materially increasing operating cost ; and the pos- 
sibilities of increased speed even under these conditions 
are very limited. 

The obvious solution appears to be the development 
of light-weight, high-speed trains which can be operated 
at a minimum of expense, and such a development has 
recently been undertaken by the Union Pacific with the 
Pullman Car & Manufacturing Corporation as the 
builder. A three-car train is nearing completion, con- 
sisting of a forward car containing the power plant, a 
33-ft. mail apartment, and a small baggage room; a sec- 
ond car, which is a coach, seating 60 passengers; and a 
rear car, which is a coach, seating 56 passengers, with 
a buffet in the rear for serving light meals to passen- 
gers at their seats. . 


Light Weight 


A study was made of all available materials, including 
the aluminum alloys, stainless steel, and other steel 





*A paper presented before the American Society of Mechanical Engi- 
neers (Railroad Division) at the 1933 Annual Meeting at New York. 
7Vice president, Pullman Incorporated, Chicago. 







The high-speed, light-weight passenger train under construction for the Union Pacific 
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By E. E. Adams; 


Aluminum alloy construction, 
streamline design and inter- 
nal combustion engine-electric 
drive combined to _ provide 
high-speed passenger service 


alloys with physical properties intermediate between or- 
dinary steel and stainless steel. In order to obtain ex- 
treme light weight, the choice narrowed down to alumi- 
num alloys versus stainless steel. It was finally decided 
to use aluminum alloys for the entire car structure, ex- 
cept for the bolsters, articulation castings, and truck 
frames, for which purpose there was used a special al- 
loy cast steel having high tensile strength, high yield 
point, and great ductility. The net result is an estimated 
weight of 160,000 Ib. for the three-car train. 

A number of factors led to the adoption for this par- 
ticular development of the aluminum alloys as against 
special alloy steels, but it should not be inferred that it 
is believed that aluminum alloys will be the one material 
suitable for such construction. The development of 


aluminum alloys has been the object of some very pro- 
gressive research work as applied to new methods of car 
construction, the most interesting being the use of ex- 
truded metal shapes to take the place of the ordinary 
rolled shapes and pressings. 

Aluminum plates can also be readily formed for the 
cutved surfaces used in connection with streamlining. 
Aluminum can be readily riveted and spot-welded with- 
out injury to the material. All of these factors con- 
tributed to the selection of aluminum for this first de- 
velopment. 


Streamlining 


An exhaustive study was made of streamlining with 
the idea of reducing as much as possible the wind re- 
sistance to secure the obvious economy in power require- 
ments. Advantage was taken of work done along these 
lines in connection with aircraft development. This, 
however, did not take into account the effect of ground 
resistance. It was concluded that an actual wind-tunnel 
test for each model or modification of it was necessary. 
Wooden models of the train, with detachable fronts and 
and rears, were built, and front ends and rear ends of 
various shapes were constructed, all of which were sub- 
jected to wind-tunnel tests. Based upon the results ob- 
tained in these wind-tunnel tests, the final form of the 
train was determined, and a fairly accurate estimate 
was made of the power required for the speed desired. 

The streamline models indicated a smooth canopy and 
a closing up the gap between sections, which is, of course, 
absolutely essential; but the accomplishment of this was 
a difficult task, taking into account the relative move- 
ment between car sections on curves. An aluminum 
shield, which is the prolongation of the car contour, ex- 
tends from the rear end of the forward section toward 
the front end of the following one. The extent of this 
projection is contingent on the minimum radius of curve 
to be negotiated. Closing up this gap between the hood 
projection and the following car section is a rubber sheet 
rigidly attached to the following car section, assuming 
the contour of the car and free to move at its forward 
edge. Spring actuated arms mounted on the drum por- 
tion of the articulation with rollers bearing on the inner 
side of the projecting hood, keep this rubber stretched 
to close up the gap between the hood and the following 
car section. 


Structural Design 


In order to secure the greatest strength with the least 
amount of material, a train of tubular cross-section was 
adopted, with the outer surfaces of aluminum sheets and 
framework built up of extruded aluminum-alloy sections. 
All of the metal in the framing is coordinated to act - 
as a unit, whether for draft or buff, as it is impossible 
to deflect or stress any member without having adjacent 
members bear their proportion of the stress. This is 
at variance with the ordinary form of car design where 
draft or buffing shocks are taken by longitudinal under- 
frame members. The underframe transmits certain 
loads to the side frame, and the roof, but due to its 


design, only part of its area can be utilized for load 
carrying; in other words, in the conventional type of 
car construction, much of the material or section does 


























Cross-section of framing showing various extruded 
sections used for the structural members 


not take its proper part in bearing its share of stress. 

Assuming the cross-section of the car to be. a tube, 
there was naturally obtained a very large moment of 
inertia, which means closely controlled deflections, com- 
pensating for the high deflections otherwise produced 
by the low modulus of elasticity of aluminum. 

The basic principle that has been developed in con- 
nection with these structures is that gusset connections 
should be avoided; all longitudinal members should ex- 
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tend the entire length of the car section, and transverse 
members should be in one piece for at least one half 
of the cross-section. 

As will be noticed from the cross-section below the 
roof is a duct running the entire length of the car, which 
is used as an air duct, also for lamps for indirect light- 
ing. This duct acts as an effective compression mem- 
ber. It will be noted that the underframe portion of the 
cross-section is an I-beam built up of extruded metal 
and truss bracing. This, due to its shape and connec- 
tions, forms an effective tension member that coordinates 
with the compression member in the roof. 

Incidentally, the tubular design, which leads itself to 
economy in material requirements, also conformed to 
the best shape as developed in connection with stream- 
lining, reducing very materially the retarding effect of 
side or quartering winds. Our memory of the days 
when we rode bicycles would lead us to believe that a 
straight headwind is of greater resistance to speed than 
any other. It has been determined, however, that a 
quartering wind confronting the train from either side 
actually offers the greatest resistance because of the 
larger surface area presented to the forces present in 
the air current. 


Framework of the train show- 
ing tubular construction of 
extruded aluminum-alloy 
sections 


Whenever light-weight equipment has been proposed, 
the usual reaction of an experienced railroad man is the 
hazard encountered .at grade crossings when colliding 
with automobiles, trucks, etc., which, unfortunately, is 
of frequent occurrence. In order to protect against 
damage under such conditions, the front end or nose of 
this train was given most careful consideration. About 
half of the total weight of the train, or 80,000 pounds, 
is carried on the front truck, which necessarily requires 
a very massive support for the engine at the floor line. 
This floor line construction forms the center of the 
curved front end, and all of the structural members con- 
verge to form a strong parabolic arch, which should re- 
sist without damage the shock of any collision possible 
at highway crossings. ’ 


Articulation 


Articulation of body units of the train has been 
adopted as best suiting the requirements for high speed 
and smooth riding. It eliminates the objectionable over- 
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hang of non-articulated cars, also the necessity for 
couplers and draft gears and complicated vestibule 
arrangement. It also prevents, except to a limited de- 
gree, the independent oscillation of each individual car, 
thus tending towards a gliding motion of the entire 
train. It also permits the carrying of three cars on four 
trucks rather than six trucks, thus reducing track re- 
sistance as well as inspection and maintenance, and, in- 
cidentally, construction cost and weight. 

Articulation is effected by attaching an extension cast- 
ing to each adjoining end sill, these castings terminating 
in center plates which rest one on top of the other, these 
two center plates in turn resting on the truck center 
plate. A heavy locking kingpin secures all three plates 
together. All center plates are lined with Oilite bronze 
to reduce friction. Side bearings are spaced each side 
of center plates and are of special design, incorporating 
the use of rubber in shear, to deaden oscillation and con- 
tribute their share toward smooth riding. 


Trucks 


All trucks are of the four-wheel type. 
The front or power truck has 36-in. rolled-steel 
wheels and roller-bearing journals spaced outside of the 





wheels, due to space necessary for the two 300-hp. venti- 
lated motors of suspended type and geared to each axle. 
The armature shafts are also on roller bearings, arma- 
ture being wound for a safe maximum speed of 110 
m.p.h. The remaining three trucks have 33-in. rolled- 
steel wheels, and all axles are provided with inside type 
roller bearings, the inside type being used to reduce air 
resistance. All roller bearing are liberally oversized for 
the weight and speed requirements of this train. 

To minimize air resistance still further, all trucks are 
shrouded, wind-tunnel experiments on scale models hav- 
ing developed that the total air resistance of the train 
was thus capable of being reduced about 20 per cent 
from the truck shrouding alone. 

An intensive study was made of the basic requirements 
for a truck suitable for service with a train of this type. 

Few data were available concerning the stresses and 
deflections set up under operating conditions in trucks. 
By the use of extensometers and deflectometers, the 
builders of the train have studied truck action to obtain 
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a true basis for correct design, resulting in low uniform 
deflections in connection with low uniform stresses for 
all parts of the structure. This insures, under dynamic 
conditions, the same safety as is indicated by the usual 
calculations covering static loading. Localization of 
stress must be avoided in all successful light-weight 
structures and material used only where it serves a 
purpose. There are instances where the static stresses 
have been quite low at all points, but under impact, the 
stresses at certain points exceeded the elastic limit of 
the material. 

The trucks on this train are of cast steel; frames 
and transom being cast in one piece. An alloy cast 
steel was used, having a minimum yield point of 50,- 
000 Ib. per sq. in. and of extreme ductility. 

The advent of light-weight cars, with high-speed 
trains, high accelerations and decelerations, insistence by 
the public on elimination of noise, comparison wth the 
automoble and the cushioning effect produced by its 
rubber tires, has resulted in a steadily growing senti- 
ment that there should be something done by the de- 
signer of rail equipment along these lines. 

To meet this ever increasing demand there have been 
several applications of rubber to both new and old trucks. 
New types of rubber compounds have been developed 
to meet the requirements of shear and compression load- 
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ing, with proper movement under the imposed loads, and 
having relatively long life. The American Electric 
Railway Association has long felt the need for this 
development, and through their President’s Conference 
Committee on Research, of which C. F. Hirshfeld is 
the director, they have made a very valuable contribution 
on use of rubber in trucks. The Pullman Car & Manu- 
facturing Corporation has been actively engaged in the 
same field for the past seven years. The trucks of the 
light-weight train are designed to incorporate the use 
of rubber to its fullest extent where there is sufficient 
background to warrant its adoption. 

The trucks other than the power truck have inside 
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journal bearings, and in lieu of the usual pedestals, the 
side frame has cutouts approximating the opening in the 
pedestal; but there is no metallic contact between the 
frame and any part of the journal box. The car weight 
is transmitted to the axle by means of rubber “dough- 
nuts” (a Hirshfeld development) placed on each side of 
the axle. The sides of the journal box are extended 
either side of the axle, and between these extensions 
on the side frame are the rubber doughnuts, applied with 
sufficient compression so that the rubber has ample 
capacity in shear to perform its part in supporting the 
load, acting through the truck. In addition, there are 
coil springs working in parallel with the rubber so that 
for the usual static loading the doughnuts are lightly 
stressed. The compression load curve of the coil springs 
is much flatter than that of the rubber, so that the major 
portion of all impacts or live loads are carried by the 
rubber, the action of which is obvious. The rubber 
doughnuts are not only useful for vertical impact but, 
within a limited range, provide universal resistance, 
cushioning flange pressures, and fore-and-aft forces, due 
to deceleration and acceleration. 

All coil springs are mounted on rubber pads especially 
designed to soften shocks and “kill” metallic contact. 

Lord rubber bushings are applied at each end of the 
truck bolster, the movable end bearing against hardened 
steel wear plates on the truck side frame, these to sup- 
plement the swing hangers in order to render them self- 
centering and provide a cushion effect. 

Rubber is also used in connection with the chafing 
plates between the bolster and the transoms at the ex- 
tremities of the bolster, thereby cushioning the traction 
and braking forces. 

It was desired to use some form of shock-absorbing 
or resilient wheel, but the developments, although giving 
much promise, have not gone far enough at this time 
to warrant a departure from standard wheel practice. 
It might be added that the applications to date have 
been confined to wheels subjected to speeds not exceeding 
50 m.p.h. The conditions, as will be readily conceived, 
are quite different at speeds exceeding 100 m.p.h. 


Power Plant 


The power plant for this train consists of a distillate- 
burning engine, developed especially for this service. It 
is of the twelve-cylinder “V” type, with cylinders 7% 
in. in diameter and 8% in. stroke, rated at 600 h.p. at 
1200 r.pm. The entire engine frame, including the 
crankcase and cylinder water jackets, is of welded 
wrought-steel construction. The crankshaft 5% in. in 
diameter, which is dynamically and statically balanced, 
is made of chrome-nickel-molybdenum steel, having an 
elastic limit of 130,000 Ib. per sq. in., with a Brinnel 
hardness of 300. No cast iron is used in the construc- 
tion of this engine, except for the cylinder sleeves, which 
are made of a special grade of cast iron suitable for this 
purpose. 

The distillate fuel is handled by special-type carbu- 
retors of the multiple-jet fixed-air-ratio type, which have 
been developed over a period of eighteen years, and are 
especially adapted to handling this heavy fuel. There 
is a separate carburetor having ten jets, attached di- 
rectly to each cylinder head, and atomization of the 
fuel is accomplished without the application of heat. 
The fuel is supplied to the carburetor by electrically 
driven turbine pumps with gravity return to the fuel, 
tank, and as floats and needle valves are not used, no 
surplus fuel is carried in the engine room. Fuel capacit) 
is sufficient for a 1200-mile run. 

To facilitate streamlining further, the cooling radiators 
are located under the ceiling of the engine room, and 
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cooling is effected by having a closed engine room under 
forced draft.’ This also supercharges the engine to some 
slight extent. 

The motorman, with all of his controls and necessary 
instruments, is located in an elevated cab separated from 
the main engine room. From his elevated position he 
will have an increased visual range, and be removed 
from the noise of the power plant. His main operating 
controls consist of a throttle, a controller, and a brake 
valve. The brake valve is equipped with a “deadman’s” 
control, requiring a motorman to keep either a hand or 
a foot on this control while train is running, and if, 
for any reason, hand or foot is removed from this con- 
trol, there is an immediate automatic closing of the 
throttle and application of brakes. The direct-con- 
nected generator is connected to the front end of the 
engine by means of a flexible coupling and is capable of 
developing approximately 425 kw., and the current, 





Framing of the front end of the train 


through remote control, is led directly to the two 300- 
hp. traction motors on the front truck. : 

In addition to the main generator, there is an engine- 
driven auxiliary generator having a capacity of 25 kw. 
at 76 volts, which supplies current for battery charging, 
one of the two air compressors, air conditioning, and 
lighting. An additional 8-kw. engine-generator set at 
76 volts is carried in the baggage compartment for serv- 
ice when the main power plant is shut down. 


Air Brakes 


The air brakes for this train presented an important 
problem. In order to avoid rearranging the signaling 
system and also to avoid any additional operating hazard, 
it was necessary to be able to stop this train from 100 
m.p.h. within the same distance that a conventional 
steam train could be stopped from the ordinary speeds 
at which they operate. 

Heretofore, uniform braking retardation has not been 
possible, due to the fact that the coefficient of friction 
between brake shoe and wheels varies with the speed 
through a wide range, this coefficient decreasing rapidly 
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at the higher speeds. In order to provide a uniform rate of 
retardation, it is necessary to control brake-shoe pressure 
automatically in proportion to the speed. In the new 
brake this is done by controlling cylinder pressure 
automatically by a very simple but effective device 
recently developed and thoroughly tried out, known as 
a “decelerometer.” This instrument consists essentially 
of a movable weight of about 100 lb., sensitively mounted 
on ball-bearing rollers, arranged to move in the line of 
motion of the train, and suitably restrained by a cali- 
brated spring. This weight, acting through suitable 
leverage and a pneumatic valve, controls the brake- 
cylinder pressure accurately in proportion to its inertia, 
and, therefore, in proportion to the retardation of the 
train. Recent tests with this device on a gas-electric 
motor car developed a straight-line retardation graph 
from 76 m.p.h. to rest. Thus, by taking advantage of 
a simple natural law, it becomes possible to regulate 
brake-shoe pressure automatically in proportion to re- 
tardation and secure the maximum results in quick 
stopping. 

If high rates of deceleration are used, it would be 
obvious that this device would control such deceleration 
up to a point at which the vehicle comes to rest, and 
by so doing, the sudden change from the high decelera- 
tion rate to a state of rest would result in a noticeable 
jolt at the end of the stop. In order to eliminate this, 
the decelerometer is provided with an ingenious valve 
device which changes the rate of deceleration to a low 
value just previous to the stopping of the vehicle. This 
results in a sudden final reduction in cylinder pressure 
to prolong the smoothness of deceleration to the end of 
the stop. 

By the use of the decelerometer control, it is possible 
to insure stopping distances from exceptionally high 
speeds shorter than are obtained on steam trains running 
at much lower speeds, and without the slightest dis- 
comfort to the passengers, at the same time providing 
insurance against slid flat wheels. 

The air brake used on this train is a complete de- 

parture from conventional practice, both in its circuit 
and in the design of the various valves and parts used. 
The pneumatic feature is based on a two-pipe circuit 
consisting of a supervisory line and a control line. The 
supervisory line distributes the air to the reservoirs under 
each car and charges to the maximum pressure at all 
times. In conventional brakes it is not possible to 
charge the reservoirs during brake application. The pur- 
pose of the control line is to apply and release the 
brakes by admitting air to the pneumatic relay valve 
under each car, this valve controlling communication be- 
tween each brake cylinder and its adjacent reservoir, 
and from the cylinder to the atmosphere. This control 
line passes from the engineer’s brake valve through the 
decelerometer valve to the relay valve. This briefly de- 
scribes the pneumatic operation. Parallel to this pneu- 
matic circuit lies an electric circuit actuated by contact 
points on the engineer’s brake valve, which operates a 
magnetic control feature on each pneumatic relay valve. 
This not only synchronizes but accelerates all brake ap- 
plications and releases, . 

The use of a straight-air brake system demands 
adequate protection against operating failures in case of 
pipe rupture or other unforeseen causes. To overcome 
this the relay valve units are constructed so as to insure 
proper operation upon the depletion of pressure from 
both the supervisory and control lines. If the electric 
circuits should fail from broken lines or other cause, 
the pneumatic elements in the system will function in 
the usual manner to supply adequate braking power. 

All brake cylinders are of aluminum and are mounted 
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on the trucks, two cylinders per truck, and each cylinder 
acts on one pair of wheels only. The front or motor 
truck has clasp brakes (two shoes per wheel) which is 
necessary to properly control brake-shoe pressures. The 
other trucks require only one shoe per wheel due to 
extremely small shoe pressures. All levers, beams, and 
other brake rigging are of aluminum to save weight. 


Air Conditioning and Ventilating 


There is a duct on each side of the train below the 
floor line, and also a central ceiling duct, all of which 
are connected between cars by flexible bellows. Heat 
is obtained by passing air through the radiators of the 
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engine. This air is forced by blowers through the floor 
ducts, a radiator outlet being located at each seat. Air 
is exhausted through a corresponding opening in the 
ceiling duct so that a definite circulation is obtained at 
each seat unit. An oil-fired hot-air furnace is installed 
in the baggage compartment and is capable of heating 
the train under all conditions should there be a failure 
of the heat from the engine radiator. It also provides 
heat for the cars at terminals or in the yards when the 
engine may not be operating. 

A compressor is installed in the baggage room for 
cooling the air when desirable. For cooling, the cir- 
culation is reversed, cold air being discharged from the 
ceiling duct and exhausted through the floor ducts. In 
connection with both heating and cooling, approximately 
25 per cent of fresh air is introduced in order to obtain 
frequent air changes and to keep a pressure in the car 
at all times for the exclusion of dust and cinders. The 
windows of safety plate glass are sealed in rubber and 
are set as nearly flush with the outside as practicable in 
order to minimize wind resistance. Two inches of a 
special fireproof insulation material is installed com- 
pletely around the shell of the car and in the ends. This 
will give an unusual amount of insulation against heat 
and cold and also has special sound-deadening qualities. 
_ Careful study was made of lighting. Indirect light- 
ing, from a trough on each side of the ceiling duct, 
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was adopted. The light from this trough is reflected on 
each side against properly curved ceiling cove in order 
to distribute it evenly at the reading position. The lights 
are so arranged that three intensities of light can be 
obtained, the lowest intensity being for night. lighting 
while passengers are sleeping. 

Seats were specially designed for this equipment, the 
object being to secure the maximum of comfort to- 
gether with style and attractiveness. The space beneath 
the seats was kept clear to permit storage of baggage. The 
seat backs are adjustable with four positions. Seats are 
equipped with devices for the quick installation of an 
individual tray at the proper location for serving meals 
from the buffet. 

Electric signals afford communication between train 
crew and motorman. A powerful headlight of special 
construction is streamlined into the roof of the motor- 
man’s cab, and this headlight is provided with a 10-in. 
vertical light beam in addition to the horizontal beam, 
for the purpose of added safety. A powerful siren with 
long audibility range will be used for high speeds, sup- 
plemented by the usual type of siren for use through 
towns, yards, etc. 


Test Kit for 
Injectors 


HE Superheater Company, 60 East Forty-Second 
street, New York, has recently placed on the 
market a portable test kit for Elesco SFX type exhaust 
steam injectors which provides a simple and accurate 
method of adjusting the diaphragm in the changeover 
mechanism so that it will change over to either live or 
exhaust steam at the correct exhaust pressures. The 
test kit also makes it possible to detect a leaking or 
broken diaphragm. - 
The kit furnishes the necessary low-air pressure to 
test the sensitive diaphragm without the possibility of 
damage to the diaphragm due to high pressures. 





Elesco test kit for SFX type exhaust steam injectors 
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rONDERFUL progress has been made in recent 
years in reducing the loss and damage to freight. 
These costs, considering the ten years 1920-29—to get 
away from the abnormal conditions of the past three or 
four years—were reduced more than two-thirds, a real 
achievement when we remember that such losses in the 
year 1920 amounted to almost $120,000,000. Over 
against this, however, we must not forget that shippers 
must conform to very rigid requirements in packaging 
their freight, at least as compared to other types of 
carriers, and yet in spite of this the loss and damage 
to freight is still so great as to give railroad traffic rep- 
resentatives much concern. Frequently, also, the psy- 
chological effect of receiving goods in a damaged condi- 
tion is out of all proportion to the actual damage. In 
these days of ruthless competition on the part of high- 
way carriers, the railroads must go the very limit in 
cutting down loss and damage to freight, if they are to 
cultivate and preserve the goodwill of the shippers and 
regain lost business. 


Mechanical Department Responsibility 


What responsibility, if any, has the mechanical de- 
partment in this matter and what can it do to assist in 
eliminating these wastes? It took a little time and 
some effort, but we finally located a freight loss and 
damage expert and put these questions squarely up to 
him. 

“The mechanical department has made excellent prog- 
ress in improving the design and construction of equip- 
ment and in keeping up its maintenance so as to reduce 
damage to and loss of the lading,” said the L & D 
Expert. “Much still remains to be done; however. 
Further progress will depend upon eternal vigilance and 
critical attention to details.” 

“What are some of the things that need to be reme- 
died for which the mechanical department is respon- 
sible?” I asked. 

“Most of the difficulties,” said the Expert, “are due 
to what might appear to be insignificant details, but 
which in the aggregate, for the country as a whole, 
bulk up to a large figure for a year. Consider, for 
instance, the loss caused by nails working up in the floor. 
It has always seemed to me that this, at least in part, 
was due to careless workmanship in the driving of the 
floor spikes; the same may be said about drawing up of 
bolts in the siding. Can’t the mechanical department 
find some way of effectively guarding against defects 
of this sort? It may require a better grade of work- 
manship, or it may mean going to better forms of 
fastenings. The damage caused is great enough to 
warrant a determined effort to overcome this nuisance.” 

“Such defects are not general, are they?” I asked. 

“Much more so than you would think,” replied the 
Expert. “Take another instance of what might appear 
to be an insignificant defect, and which has in fact re- 
ceived widespread consideration. For a long time it 
has been recognized that all sharp edges inside the box 
car should be eliminated, to protect freight from being 
injured in loading it into and out of the car. We still 
find inStances of this sort; these sharp edges should be 





“Fifth of a series of interviews with officers of other departments, 
commenting in a constructive way upon the possibilities of the mechanical 
department. 





December, 1933 





Mechanical Department and 
Loss and Damage to Freight 


Railway Mechanical Engineer 


Further progress which must 
be made in reducing these 
wastes will require painstaking 
effort and attention to detail 


rounded or beveled off. This is particularly true at the 
bottom of the lower lining board, and on door posts. 


Damage From Moisture 


“Are you troubled by damage from dampness and 
moisture, or are our modern box cars free from such 
shortcomings?” I queried. 

“Sweating of the ceilings of steel box car roofs is a 
source of considerable damage,” replied the Expert. 
“Moisture falling upon certain types of lading, such as 
flour, is no small item in our loss and damage accounts. 
It may be argued that freight such as this should be 
covered with heavy paper. This is frequently done, 
but it introduces a complication in dealing with the 
shipper, which is quite likely to cause irritation. Doubt- 
less the mechanical department, if it concentrates upon 
this problem, can find some way of ventilating the cars 
and preventing condensation, without at the same time 
admitting dust and dirt to the car. Such condensation 
also forms on the ceilings of wooden box cars; this 
frequently causes stains, giving the shipper the im- 
pression that the roof is leaky. 

“We have a good bit of trouble, also,” continued the 
L & D Expert, “because of holes in the sides of single- 
sheathed box cars, made by nails and spikes. These 
are frequently large enough to allow the entrance of 
moisture in driving rains. Would it not be possible 
for the mechanical department inspectors and repair- 
men to carry with them some sort of filler and see that 
these holes are promptly and effectively plugged to 
protect against damage from this source?” 


Effect of Higher Speeds 


“We have been speeding up our freight trains in 
recent years. Doubtless this has introduced special 
problems,” I suggested. 

“Quite decidedly so,” replied the Expert. “Until a 
few years ago we were not bothered with ‘bouncing’ 
cars, but as we have speeded up our freight trains, these 
vertical jolts have caused a lot of trouble and damage. 
Fortunately devices are now available to dampen these 
shocks. On the other hand, only a small and compara- 
tively insignificant proportion of the freight cars have 
thus far been equipped with these devices. They are 
so necessary that the mechanical department should use 
every effort to secure their general adoption and appli- 
cation as rapidly as possible.” 

“How much does the imagination of the shipper enter 
into claims for loss and damage?” I asked. “Is not the 
mechanical department frequently unjustly charged with 
neglect ?” 

“Tt is true that harmless defects are sometimes mag- 
nified in the eyes of the shippers and cause them to 

.. (Concluded on page 434) 


’ 


425 





Union Paeifie Tests 
Firebar Grates 


URING the latter part of 1932 the Union Pacific 

made initial applications of Firebar grates, fur- 
nished by the Firebar Corporation, to a three-cylinder, 
4-12-2 type locomotive, used in fast freight service, and 
to a conventional 4-8-2 type locomotive used in heavy 
fast passenger service. The results of these 
early installations were sufliciently promising so that a 
second 4-8-2 type locomotive, No. 7012, was equipped in 
March, 1933, and extensive comparative service tests 
made between this locomotive, as provided with Firebar 
grates having 12-per cent air openings, and as equipped 
with the former Union Pacific standard table grates, 
having 3-in. by 4%4-in. slotted openings. An average 
fuel saving of 7.4 per cent in favor of the Firebar grates 
was shown, also improved steaming, elimination of ash- 
pan dumping en route, avoidance of the necessity for 
dump grates, reduction of ash-pit time at terminals and 
reduced maintenance expense. As a result of these 
important ‘demonstrated advantages, the Union Pacific 
has adopted Firebar grates as standard, and arrange- 
ments have been made to date to equip 234 locomotives, 
including all of the 5,000-, 7,000-, and 9,000-classes and 
some from several other classes, including some switch 
engines. 

The comparative fuel-performance tests, covering 
over 10,800 miles of actual service, were made with 
Locomotive 7012 on Trains 17 and 27, westbound, and 
Trains 8 and 28, eastbound, between Omaha, Neb., and 
Cheyenne, Wyo., a distance of about 500 miles. In 
order to determine the performance under varying 
grade conditions and schedules, the test was divided at 
North Platte, Neb., for the westbound or heavy move- 
ment. Eastbound, the test runs were unbroken from 
Cheyenne to Omaha, the capacity of the locomotive not 
being fully developed, due to the general down-grade 
movement in this direction. The only variable in the loco- 
motive was the type of grate used, all other conditions 
being hheld constant as nearly as possible. The front- 
end details and the nozzle size were adjusted in accord- 
ance with the recommendations of the fuel department 


woes 





Applications to 234 locomo- 
tives are now scheduled, fol-. 
lowing test results which show 
7.4 per cent fuel economy 


before the test was started and no changes were made 
in these adjustments during the entire test. In gen- 
eral, the boiler was operated at as nearly uniform capac- 
ity as practicable and a wide-open throttle was used at 
all times, westbound. 

The test locomotive, No. 7012, has a grate area of 


0.0 





5.5 





Fi rebar Grate 
(12% Air Inlet) 


5.0 | Ps tial 
Standard sl ag 
Grate in 
N\ on, 


45 | ~~ 
NY 














*, 


i 





te) | 
32 36 40 44 48 §2 56 0 
Water Rate Per Hour in Thousand Pounds 
Evaporation in pounds of water per pound of coal as 
plotted against the water rate per hour—Locomotive 
7012, Omaha to Cheyenne 


Evaporation per lb. coal as fired 
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84 sq. ft., total heating surface of 6,837 sq. ft., boiler 
pressure of 200 lb., and is equipped with a Type-A 
superheater, firebrick arch and Duplex mechanical 
stoker. It has a 24-in. smoke stack with 40-in. flared 
stack extension and a 14-in. Sweeney star-shaped ex- 


U. P. locomotive No. 7012 equipped with Firebars ready for test 
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Summary of Comparative Fuel-Performance Test Results with Union Pacific Locomotive 7012 
Equipped First with U. P. Table Grates and Subsequently with 12-Per-Cent Firebar Grates 











(1) ® (3) ) 
Omaha to North Platte to Cheyenne to Omaha to Cheyenne 
North Placte Cheyenne maha and Return 

Former Former Former Former é 

standard Firebar standard Firebar standard Firebat standard Firebar 

grates grates grates grates grates grates grates grates 
Total water to boiler, Ib.................. 1,057,837 1,109,468 639,659 668,227 693,015 639,590 2,390,511 2,417,285 
Total coal fired, Ib............... 239,302 233,756 126,554 122,416 139,969 120,086 505,825 476,258 
Water rate per ht., Ib.......... 53,472 53,255 803 47,560 38,042 37,621 46,266 46,576 
Rate of evaporation........ : 4.42 4.75 5.05 5.46 4.95 5.33 4.73 5.08 
Be. ie MA TI EO oo 36 shiv ain vb bands ha cece cn 12,582 12,552 12,685 12,484 12,504 12,345 12,590 12,460 
Per cent saving in fuel, Firebar over standard grates. . — 7.4 8.0 -- 7.6 _— 7.4 
haust nozzle, of 51.6 sq. in. effective area. The loco- and back pressure were obtained from the usual gages. 


motive tender has a capacity for 15,000 gal. of water 
and 21 tons of coal. The volumetric method of making 
both coal and water measurements was_ followed 
throughout. Starting from the initial terminal with a 
level tank of coal, and water at a known height in the 
calibrated Vanderbilt tank, measurements were taken at 
five intermediate coal and water stations en route, the 
errors of reading being compensating in character and 
not cumulative, so that surprisingly consistent and ac- 
curate determinations of coal and water consumption 
were obtained, taking the test as a whole. 

The greatest opportunity for error in the calculations 
lay in the assumption of a uniform quality and specific 
gravity for the fuel, and this error was minimized by 
using coal taken from only three mines, all in the same 
field, namely, that at Rock Springs, Wyo. This coal 
has an average heat content of about 12,500 B.t.u. and 
a specific weight of 52 Ib. per cu. ft. By previous de- 
termination, this specific weight was found to be ac- 
curate within a maximum variation of 2 per cent. 


Method of Recording Comparative Test Results 


In recording data for the computation of test results, 
readings of initial boiler pressure, steam-chest pressure 


The temperature of superheated steam was measured 
by means of a gage in the cab with pyrometer extension 
to the right steam pipe, a second pyrometer being in- 





A partial assembly of a Firebar units on the carrier bar 


stalled in the exhaust passage to show the temperature 
of exhaust steam. The vacuum in inches of water was 
measured by means of a glass U-tube in the cab and 
pipe extension to the smoke box just in front of the 
netting. 

The results of the tests are summarized in the table 








Comparative Fuel-Performance Test Data Secured from Service Tests of Union Pacific 
Locomotive No. 7012 Equipped with Firebar Grates vs. the Former 
U. P. Standard Table Grates 











Coal Water Coal 
Time Total Rate Water per per: per B.t.u. Temperatures 
z “ Avg. No. Water to coal of rate per sq.ft. car- car- per lb. Pressures, Lb. 
frip _ Total. Delay Run_ speed, earsin Total boiler, fired, evapo- hour, grate mile, mile, o' an — Super- Ex- 
No. Hrs.-Min. Hrs.—-Min. Hrs.-Min. m.p.h. train car-miles Ib. Ib. ration Ib. perhr. lb. Ib. coal Boiler Initial Back heat haust Tank Vacuum 
OMAHA TO NorRTH PLATTE 
Former Standard Grates 
6 & 86 +- B&F 4 3 BA 11 3,004.3 282,021 67,002 4.21 57,356 162.2 91.1 21.7 12,507 193 170 §=83 709 395 42 14.4 
28 5 32 - 2 5 83 57.7 12 3,875.6 250,450 56,207 4.46 49,594 132.5 74.2 16.7 12,748 195 169 8.0 690 374 41 11.8 
34 5 34 - 387 #4 57 #568 11 38,0043 257,481 55,175 4.67 52,016 132.7 $3.2 17.8 12,876 193 157 6.4 686 368 42 10.2 
2s 8 8 - 39 4 52 57.8 11 3,0043 267,885 60,918 4.40 55,041 149.0 86.6 19.7 12,198 193 159 = 7.9 695 381 42 11.5 
Total oS. 2 2 22 19 47 — 45 12,6585 1,057,837 239,302 — a -- _- — — — _- — -— -_ — — 
Average 5 32 - 36 4 56 56.9 11.25 3,164.6 264,459 59,825 4.42 53,472 1444 83.4 18.9 12,582 194 1647.6 695 379 42 12.0 
Firebar Grates (12-Per-Cent Air Opening) 
45 5 42 - 87 5 5 553 13 3,656.9 287,978 63,765 4.52 56,655 149.3 78.8 17.4 12,522 194 161 7.8 682 371 39 11.4 
51 5 39 - 27 #5 12 541 14 3,938.2 292,652 66,202 4.42 56,279 142.7 743 16.8 12,068 194 161 8.2 688 375 44 11.3 
53 5 49 - 32 #5 17 #532 12 3,375.6 273,293 56,066 4.87 51,731 1263 81.0 16.6 12,836 196 155 7.4 660 364 45 10.6 
55 5 48 - 82 5 16 534 11 3,004.3 255,545 47,723 5.35 48,518 107.9 82.6 15.4 12,782 194 145 5.8 661 351 44 9.4 
Total a ss 3§ 2 — 50 14,065.0 1,109,468 233,756 — — — _- — _ — _- — _— -_ — _ 
Average 5 44 - 32 5 12 540 12.5 3,516.2 277,367 58,439 4.75 53,255 133.8 78.9 16.6 12,552 195 156 7.3 675 365 10.7 
NortTH PLATTE TO CHEYENNE 
Former Standard Grates 
29 4 55 - 24 4 381 #499 12 2,704.8 236,832 52,516 4.51 52,387 138.4 87.3 19.4 12,748 194 168 2.6 684 368 42 12.8 
31 4 52 - 17 4 35 #492 11 2,479.4 190,826 34,326 5.56 41,688 89.2 77.0 13.8 12,430 195 138 6.1 660 344 44 8.0 
35 4 51 - 17 4 #34 #494 411 2,479.4 212,201 39,712 5.34 46,464 103.5 85.6 16.0 12,876 191 145 60 681 359 43 9.6 
Total 14 38 - 58 13 40 — 34 7,663.6 639,659 126,554 — _ _ _- — _ _ _- — _ _-_ — — 
Average 4 53 - 19 4 34 49.5 11.33 2,554.5 213,219 42,185 5.05 46,803 110.0 83.5 16.5 12,685 193 150 = 6.6 675 354 43 10.1 
Firebar Grates (12-Per-Cent Air Opening) 
42 4 61 ~- 16 4 85 49.2 11 2,479.4 226,877 43,516 5.21 49,504 113.0 91.5 17.6 12,500 193 140 +58 672 348 39 8.9 
47 4 52 - 17 4 35 49.2 11 2,479.4 226,766 40,763 5.36 49,480 105.9 91.4 16.4 12,115 194 135 5.6 669 44 a 
54 Se. Bs 46.1 12 2,704.8 214,584 38,137 5.63 43,945 93.0 79.3 14.1 12,836 194 134 4.9 663 351 43 8.7 
Total 14 53 - 50 14 3 — . 84 7,663.6 668,227 122,416 — — _ _- — — — _—_ — _ -_-_ — — 
Average 4 58 - 17 4 41. 482 1133 2,554.5 222,742 40,805 5.46 47,560 103.7 87.2 16.0 12,484 194 1365.4 668 350 42 8.8 
CHEYENNE TO OMAHA 
Former Standard Grates 
30 9 58 - 50 9 8 555 14 7,093.8 360,183 73,983 4.87 39,4388 964 508° 104 12,457 195 110 3.9 674 368 41 6.7 
36 9 55 - 50 9 5 558 13 6,587.1 332,832 65,986 5.04 36,643 86.5 505 10.0 12,552 196 103 40 668 362 43 6.4 
Total 19 53 1 40 18 183 — 27 13,680.9 693,015 139,969 — _ - — — — ae ~ —_- — _ 
Average 9 57 - 50 9 7 55.6 13.5 6,840.5 346,508 69,085 4.95 38,042 91.4 50.6 10.2 12,504 195 106 4.0 671 365 42 6.6 
Firebar Grates (12-Per-Cent Air Opening) 
40 9 45 1.38 82 Be 9 4,560.3 301,063 56,018 5.37 35,142 77.8 66.0 12.3 12,270 191 73° 2s 631 377 39 4.2 
43 9 24 - 57 §& 27 599 11 5,573.7 338,527 64,068 5.28 40,062 90.2 60.7 11.5 12,420 193 90 «3.5 662 3092 41 6.5 
Total 19 6©9)62lhlUC lO TtiCiad ie =— 200s: 0,184.0 639,590 120,086 — _— _ mn: ae — — atx — — = — 
Average 9 35 1 4 8 81 595 10 5,067.0 319,795 60,043 5.33 37,621 83.9 63.1 11.8 12,345 192 81 3.0 646 «385 0—Os 40 5.4 
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which shows that the Firebar grates effected a fuel sav- 
ing of 7.4 per cent when used between Omaha and North 
Platte ; 8.0 per cent, between North Platte and Cheyenne ; 
7.6 per cent between Cheyenne and Omaha; and 7.4 per 
cent between Omaha and Cheyenne, and return. This 
showing is particularly significant since table grates, 
with which the comparison was made, have been used 
satisfactorily for many years on the Union Pacific and 
are, themselves, much more efficient than earlier finger- 
type grates. While the Union Pacific table grates, with 
slots of the size mentioned, have about 32 per cent theo- 
retical air opening, the effective air opening is much 
less, due to partial sealing up of the available openings 
by slag and coal. 

Again referring to the table, Column 2, it will be 
noted that the best performance for the Firebar grates 
was made on that part of the test run from North Platte 
to Cheyenne, when the locomotive was working at nor- 





The Firebar unit 


mal capacity. A consideration of the round-trip figures 
in Column 4 shows that 26,774 more lb. of water were 
evaporated with 29,567 fewer lb. of coal in the Firebar- 
equipped locomotive boiler than when using the former 
standard table grates. The corresponding increase in 
the evaporation rate was from 4.73 to 5.08 lb. of water 
per lb. of coal, or 7.4-per cent increase in the efficiency 
of combustion. The table shows the unusually uniform 
B.t.u. content of the fuel, as well as the uniform rate of 
boiler working (water rate per hr.) which is essential 





‘ 


The firebox of locomotive 7012, as equipped with brick 
arch and the former U. P. standard table grates having 
%-in. by 4%-in. slotted air openings 
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in any attempt to draw accurate deductions from a com- 
parative test of this kind. 

The rate of water evaporation in a boiler varies as 
the demand increases or decreases and, to indicate this 
variation in the case of the Union Pacific tests under 
consideration, the rate of evaporation in relation to 
hourly boiler demand is shown graphically in one of 
the illustrations for both types of grates tested. ‘The 
general difference in performance in favor of the Fire- 
bar-grate-equipped boiler is slightly under 0.4 Ib. of 
water per lb. of coal at all rates of boiler operation. 

As was to be expected, the superheat developed in 
these tests varied as the coal consumption per sq. ft. of 
grate per hr. and was highest for the higher firing rates. 
The Firebar grates showed about 15 deg. more average 
superheat than the standard grates. This indicates con- 
clusively that an undesired excess of air was obtained 
with the former standard table grates which increased 
the amount of coal necessary to produce the same amount 
of. steam. 


Notably Improved Steaming Qualities Observed 


A noticeable improvement was observed in the steam- 
ing qualities of Locomotive 7012, while equipped with 
the Firebar grates, when leaving the initial terminal with 
a green fire and also on the long drifting movement be- 
tween Cheyenne and Julesburg, eastbound. The crews 
soon found that it was unnecessary to crowd the fire 
to maintain steam pressure following a stop or upon 
leaving the terminal; as a result, the reduction in draft 
and density of smoke emission from the smoke stack 





Firebar grates with 12-per-cent air openings, as applied 
in the firebox of locomotive 7012—View also shows 
new arch brick in place 


was marked. The fact that the demand upon the boiler 
for steam was met with a reduced draft can be at- 
tributed to the fact that the largest gap between air 
inlets of the Firebar grates does not exceed 3% in. 
throughout the entire grate shaking area. Coupled with 
minute air admission, which is on a plane %¢ in. below 
the fuel supporting surface, by means of transverse and 
longitudinal air passages, the air admitted is further dis- 
tributed to over 80 per cent of the total fuel-burning 
area. 

With the slotted-type table grates in passenger serv- 
ice between Cheyenne and Omaha, considerable train 
delay was occasioned by the dumping of ash-pans at 
various points en route. Notwithstanding the fact that 
the Union Pacific table grates were fitted up snugly, 
having a maximum opening of % in. width on the grate, 
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the peculiar characteristics of Rock Springs coal neces- 
sitated dumping the ash-pans at Ogalalla, Neb., and 
Kearney, eastbound, and at Columbus, Neb., Kearney 
and Ogalalla, westbound, without any grate shaking be- 


ing done. The lightness of the fuel bed, combined with 
the vibrations of the locomotive, were responsible for 
this high precipitation of live and green coal to the ash- 
pan. With Firebars, the run between Cheyenne and 
Omaha, and westbound between Omaha and Cheyenne, 
was made without having to dump the ash-pan anywhere 
en route. The round trip of over 1,000 miles between 
Omaha and Cheyenne and return was made without 
dumping the ash-pan, and the total residue in the ash-pan 
accumulated during the entire round trip, upon arrival 
at Omaha, did not fill the hopper part of the pan. 


Time on Ash Pits Substantially Reduced 


The period of time on the ash-pit was checked on 
three locomotives of the 9,000 Class, equipped with the 
standard slotted grates, the average time on the pit 
to knock the fire and clean out the ash-pan being 30 
min. On Firebar-equipped locomotives of this class, 
the average ash-pit time for three locomotives was nine 
minutes. 

Due to the excessive loss of live fire to the ash-pans 
and the liability of fires along the right of way caused 
by fire being blown from the ash-pans, the Union Pacific 
standard practice has been to apply side wire nettings to 
the ash-pan flares. In the winter months, this netting 
becomes plugged up by ice and snow and has a detri- 


Ratios of Modern 
Locomotives* 


Part II 


F all the modern designs, the Timken locomotive 

No. 1111 is perhaps the most widely known, as it 
has operated over a number of railroads and has received 
much favorable notice in the technical journals. The 
tractive force of this locomotive is indicated in Fig. 9 
by the curves T,, T, and T,. The Lipetz moduli and 
the Cole ratios are also represented by appropriate 
curves. The tractive force as developed in a test of the 
locomotive on the Lehigh Valley is indicated by crosses, 
through which a smooth curve is drawn. The position 
of the test data would indicate that they represent a 
capacity test and as such would not be correctly repre- 
sented by the normal tractive force curve. It is inter- 
esting to note that the tractive force developed in the 
capacity test, approaches the KV curves at 20-25 m.p.h., 
but rises above it at an increasing rate at higher incre- 
ments of speed. The writer has not sufficient data to 
discuss the reason for this rather abnormal develop- 
ment, 

One of the locomotives used by Dr, Lipetz, as a basis 
for the formulation of his modulus M,, was the 4-6-4 
passenger locomotive class Jla, built by the American 
Locomotive Company for the New York Central. In 

* The conclusion of a discussion of a paper presented by A. I. Lipetz 
before the American Society of Mechanical Engineers (Railroad Division) 
the original of which appeared in abstract form in the March and April, 


1933, issues of the Railway Mechanical Engineer. Part I appeared last 
month, 


+ Formerly chief consulting engineer, Franklin Railway Supply Co. 
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mental effect on good firebox combustion. On Firebar- 
equipped locomotives, it has been found possible to re- 
move this ash-pan Side netting without fear of setting 
fires. 

A comparative firing-up test was made with the 9000- 
Class locomotives to determine the relative coal con- 
sumption and time required to develop 150-Ib. of steam 
pressure, with the following results: Fifty-five minutes 
of time and 2,484 lb. of coal were required when the 
locomotives were equipped with the former standard 
table grates and only 37 minutes and 2,295 lb. of coal 
when the grates were of the Firebar type. The house 
blower line pressure and the temperature of the feed- 
water were equal and the tests showed, therefore, that 
the Firebar-equipped locomotives attained the required 
boiler pressure in 33 per cent less time and with 7.6 per 
cent less coal burned. 

Since the fuel tests were completed, some nozzle and 
front-end tests have been conducted, using Firebar 
grates, specified steam pressures being maintained with 
an increase in nozzle size of 10 per cent. 

An examination of the records indicates that grate and 
ash-pan maintenance were substantially reduced by the 
use of the new grates. The first three Firebar installa- 
tions on Locomotives 9030, 7012 and 7026 have been in 
service an average of 10 months each, without requiring 
any material or labor cost for maintenance. The ab- 
sence of live fire in the ash pans has a marked tendency 
to reduce the cost of replacing and patching burned and 
warped ash-pan sheets. 
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Further comparisons are made 
of specific applications of the 
Cole and Lipetz methods to 
modern locomotives. A sim- 
plified method of making calcu- 


lations is offered 


Fig. 10, tractive force curves are shown as constructed 
by the KV method for this locomotive, Other curves 
are given, based on the Cole factors and the Lipetz 
moduli. The small crosses indicate the tractive force 
actually developed in a road test and are scaled from 
Fig. 15', of the paper by Dr. Lipetz. The curve based 
on the modulus M,, closely represents the mean of this 
test, as might be expected. It will also be observed that 
the KV curve very nearly approximates the higher range 
of tractive force developed in the test, up to a speed of 
about 60 m.p.h. This bears out the contention of the 
writer that a tractive force formula should indicate the 
best that a locomotive can do under any normal operating 
condition. At speeds above 60 m.p.h., the test positions 
lie between the KV and the Cole Curves, but evidently 
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they lie above an extrapolation of the Lipetz curve. The 
curve indicated by the broken line in Fig. 10, repre- 
sents a capacity test made by the railroad engineers. It 
is interesting to note that at zero speed, the curve is 
identical with position T,, of the KV curve, but rises 
above it progressively with increasing speed. This test 
indicates what may be accomplished by forcing the 
boiler beyond its capacity and probably by a manipula- 
tion of the water level, commonly known as “trading 
water for steam.” 
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In Fig. 8, data are given for a class 2-10-2 locomotive 
built in 1916 and in Fig. 11, for a class 2-10-4 locomo- 
tive built in 1925, both for the Texas & Pacific. In 
both cases tractive force curves in accordance with the 
KV method have been plotted. For the 2-10-2, curves 
are also plotted in conformity with the Cole ratios and 
the Lipetz moduli. For the 2-10-4, the Lipetz curve 
only is shown, as the Cole ratios do not apply to limited 
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cut-off locomotives. The small crosses in both Figs. 8 
and 11, represent the tractive force developed in road 
tests conducted by the engineers of the railroad. In 
Fig. 8, the test results at low speed, lie below the curve 
T,, T.. The writer does not have sufficient data to ac- 
count for this discrepancy. At speeds above 10 m.p.h., 
either the T,, or the Cole curve fairly represent the test 
results. In Fig. 11, the test positions lie above the curve 


_T,, T., at low speed. These locomotives have a nominal 


cut-off of 60 per cent but can be operated at 65 per cent 
and were so operated when the test was made. This 
would raise the curve T,, T,, as indicated by the broken 
line in Fig. 11. Curve T,, closely conforms to the test 
positions. The cut-off at which these tests were made 
is indicated by figures adjacent to the crosses. 

To prove that the KV method applies equally well to 
multi-cylinder locomotives, Fig. 12 is shown, repre- 


~ senting a three-cylinder locomotive, 2-8-2 type, built by 
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the American Locomotive Co. for the Missouri Pacific 
in 1925. Curves T,, T,, and T3, are constructed on the 
KV basis, Cole and Lipetz curves are also shown. The 
small crosses in Fig. 12, indicate the result of a test of 
the locomotive made on the plant at Altoona and pub- 
lished in the Railway Mechanical Engineer, July, 1925, 
p. 462. One group of these are styled “capacity tests” 
and the other “efficiency tests.” The former are indicated 
in Fig. 12, by crosses and the latter have the crosses en- 
closed by circles. The trend of the capacity test posi- 
tions practically parallel the curve T;, but lie above it 
for reasons previously discussed. 

In Figs. 3-4 and 6-12, inclusive, the nominal or rated 
tractive force of the various locomotives is indicated, 
using the factors given by Dr. Lipetz, in the “authors 
closure” of his paper. Reference to Figs. 3, 4, 6, 8, 11 
and 12, show that the curve based on the modulus M,, at 
low speed does not connect with the straight line proposed 
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by Dr. Lipetz for representing nominal or rated force. 
It would, therefore, be necessary to use some form of 
transition curve to connect them. Dr. Lipetz does not 
give any data for constructing such a curve. 

The examples here cited, are sufficient to prove that 
the KV formulas very closely represent the normal trac- 
tive force of a steam locomotive. The writer has applied 
these formulas in plotting the tractive force of numerous 
locomotive designs and has never found one case where 
they do not apply. 

It is undoubtedly true that in the majority of cases, a 
locomotive test discloses a drop in the evaporation curve 
as the higher speeds are reached, depending upon the 
characteristics of the locomotive. Mr. A. Giesl-Gies- 
lingen in discussing the Lipetz paper, gave a curve of 
steam production and boiler efficiency as developed in 
the capacity test of the New York Central locomotive, 
class Jla.. These curves are reproduced in Fig. 13, and 
related to the hourly fuel consumption. In this test, in 
which the boiler was pushed beyond its normal limit, the 
evaporation curve began to droop at a fuel consumption 
of 12,000 lb. per hour, equivalent to a unit consumption 
of 147 lb. per sq. ft. of grate per hour. On the Cole 
basis of 3.25 lb. steam per i-h.p. hour, the normal hourly 
fuel consumption at the Cole evaporation rating of 
55,215 lb. of steam, is 8,650 lb. Allowing an additional 
evaporation of 7 per cent for auxiliaries, the hourly fuel 
consumption would normally be 9,260 lb. The curve 
of steam production Fig. 13, discloses an evaporation 
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of 67,500 lb. per hour at a fuel consumption of 9,260 Ib. 
or an increase over normal of about 14 per cent. This 
is an indication that the water level was not maintained 
<luring the test, as all such capacity tests are not run 
continuously, but intermittently for the various speeds, 
until sufficient test data are secured for a range of 
speeds. The normal evaporation consistent with the fuel 
consumption, is indicated in Fig. 13. 

At normal evaporation and fuel consumption, which 
is the basis for the KV curves, the boiler should be able 
to furnish a uniform weight of steam to the cylinders, 
regardless of speed, so long as the fire is maintained in 
proper condition and a uniform weight of fuel is fired. 
The requirements for this condition are: (a) the boiler 
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is properly proportioned, (b) the fuel burned does not 
exceed the normal hourly rate, (c) the locomotive has 
a well designed nozzle and drafting arrangement, (d) the 
steam using apparatus viz. the cylinders, valves and valve 
gear are so designed and constructed, that they will 
supply to the drafting apparatus, equal weights of steam 
per unit of time. It is the requirement (d) that usually 
fails, causing the evaporation curve to assume the char- 
acteristic droop. 

In the test of locomotive class K4s (P. R. R. Bulletin 
29), the maximum evaporation per hour at 240 r.p.m. 
was 61,670 Ib. with a boiler efficiency of 56.6 per cent. In 
a later test of this locomotive, in which the only change 
was in the nozzle and front end arrangement, the evap- 
oration at 240 r.p.m. was raised to 72,620 lb. an increase 
of nearly 18 per cent, while the boiler efficiency only 
dropped to 52.5 per cent. This illustrates the effect of 
a properly designed front end, in increasing the capacity 
of a locomotive. The results achieved by the Timken 
locomotive, were due, in no small measure, to an excell- 
ent design of drafting arrangement. 

The normal tractive force, as plotted by the KV 
method, is a criterion by which the success of any loco- 
motive design may be judged. This is not true of an 
operating or performance tractive force plot, predicated 
on an actual train operation, as it merely indicates what 
the locomotive did under existing conditions at the time 
of the run. 

In further explanation of the salient features of the 
curves T,, T., and Ts, let us first consider the straight 
inclined portion T,-T,, indicated by J-S,, Fig. 2. The 
boiler has no effect on this portion of the curve, so long 
as it furnishes steam at the nominal pressure. The cyl- 
inder and valve construction principally limit the tractive 
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force which will be developed at this period, assuming 
that there is no change in cut-off. It has been demon- 
strated many times that with constant cut-off, the mean 
effective pressure will gradually decrease with increasing 
speed, and this approximately constant rate of decrease 
begins from the moment of starting and ends when 
limited by the boiler supply. It is therefore evident that 
a horizontal line, such as A-B, Fig. 2, can not correctly 
represent the tractive effort at this period. It has been 
argued that the horizontal line A-B, represents the nor- 
mal limit of adhesion, if this is true of any particular 
design, it merely means that the locomotive will be 
slippery at starting, for, regardless of the normal limit 
of adhesion at some predetermined speed, the actual limit 
at the moment of starting will be as represented by J, 
Fig. 2. It will be understood that the position J, is a 
mean result of the various possible positions which the 
cranks may occupy at the moment of starting, and as- 
sumes that the resistance will be sufficient to develop the 
full starting effort. 

In locomotives constructed with a limited maximum 
cut-off, starting ports are utilized to give a virtual cut- 
off of approximately 80 per cent, at the moment of start- 
ing. Usually these ports are so limited in area that their 
effect is not noticeable beyond a speed of one or two 
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m.p-h. For such a locomotive, the average tractive force 
at starting, will be higher than the point J, Fig. 1, but 
will immediately drop to the line J-K, after a few revo- 
lutions of the driving wheels. In cases where starting 
ports having relatively large area are used, and these 
are not automatically closed immediately after starting, 
the actual effort will lie above the line J-K. 

The hyperbolic portion of the tractive force curve T,, 
is influenced largely by the boiler performance, but ac- 
tually it is a boiler-cylinder curve. If it were only a 
boiler curve, as some assert, no change in the cylinder 
would have any influence on it, but we know from 
numerous tests, that a cylinder with a short cut-off will 
use less steam per i.h.p. hour than will an equivalent 
cylinder having a longer cut-off. Consequently, with a 
given flow of steam from the boiler, the tractive force 
at any given speed will be greater for the locomotive 
having the more economical cylinder. The curve Ts, is 
predicated on a constant flow of steam from the boiler 
at all speeds above that limited by the cylinders only, as 
previously explained. However, in a case where the 
flow of steam under normal rate of firing, is proved by 
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Table 8—Principal Dimensions of Locomotives 








EN Res Pe ee ae eo x ® P. R. R. P.R.R. A.T.&S.F. Timken REE. T. & P. T. & P. Mo. Pac. 
or serial number... ..... Ls K-4s E-6s 5000 1111 Jia Ch. +: 3-eylinder. 
Wheel arrangement. Pal. Se 2-10-0 4-6-2 4-4-2 2-10-4 4-8-4 4-6-4 2-10-2 2-10-4 2-8-2 
Cylinder diameter, in.. etd ; 30% 27 22 30 27 25 28 Y4* 29 is 23 a 
Cylinder stroke, in.. 32 28 - * . - ~ - = fnide 
Maximum cut-off, per cent my str —" es 55 90 
Wheel diameter, Der 3 ae 60. 2* 79.5* 79.2* 69 73 79 61.5* 63 63 
Boiler working pressure ib. per 8a. in. 250 205 205 300 250 225 200 250 200 
Weight in working eases. lb. 
On driving wheels. reo ee . 352,500 202,880 141,000 348,200 264,000 182,000 264,545 300,000 244,500 
Total locomotive. eee . 386,100 309,140 234,200 502,600 417,500 343,200 339,300 448,000 340,000 
Heating surface, sq. ft. 

Firebox i inc. arch tubes and sy wens 287 306.8 254.5 592.01 4831 281.01 275 473 3491 
Tubes, water side. . 1276 2643.7 1738.0 751.61 8321 800. 41 2503 1033 22141 
Flues, water side. ; : 3236 1090.7 695.0 4791.51 38051 3404.61 1033 3607 12231 
Total evaporative surface...... ; 4799 4041,2 2687.5 _ 6135.11 51201 4486.01 3811 5113 37861 

Grate area, sq. .. rhs ; 70 69.3 i 121.5 88.3 81.5 70 100 66.3 
Cole evaporation Ib. ‘per ‘hr. 57,680 51,110 39,570 82,770 67,800 55,215 48,475 67,135 50, 330 
Plus 7 per cent for feedwater heater 61,718 each er 88,560 72,540 59,080 51,900 71,835 

Tractive force shown in Fig. . : 3 6 7 4 9 10 8 11 “42 








*Actual dimensions at time of test. 


1Heating surface taken from published data. 








test definitely to decline with speed, a reduced value of 
H, may be used in formula (2), but this will be an 
unusual condition. 

Formula (2), applies as well to limited cut-off loco- 
motives as it does to those with long cut-off, for the 
reason that when the maximum cut-off is shortened, the 
cylinder is correspondingly increased in diameter. Con- 
sequently, the value of /, is influenced by the reduced 
cut-off. For multi-cylinder locomotives, it is only nec- 
essary to use the correct value of M, in formulas (2) 
and (3). 





Table 7—Simplified method for calculating the 
hyperbola T3, 


Based on dimensions of Timken No. 1111, Fig. : . 
aximum cut-o 














d = 27 in. H = 72,540 lb. Constants 
s == 30 “ v = 2111 ¢, f. 1.95 85 per cent 
D = 73 “ P; = 240 |b. 36.66 
72,540 x 2.111 
———_———— = 4175 
36.66 
272 x 30 
~ 7 = 299.5 
1.95 ‘ 240 x 4175 = 1,953,000 
4175/299.5 == 13.95 
m.p.h. hyperbola Ts: 
10 1,953,000/23.95 = 81,600 
15 28.95 = 67,500 
20 33.95 = 57,550 
25 38.95 = 50,200 
30 43.95 = 44,450 
35 48.95 = 39,900 
40 53.95 = 36,200 
45 58.95 = 33,150 
50 63.95 = 30,550 
55 68.95 = 28,350 
60 73.95 = 26,400 
272 x 30 x 0.908 x 250 
n= 73 = 68,000 Ib. 
- - 272 x 30 x 0.84 x 250 
Te = “ = 62,900 Ib. at 200 ps = 8.68 m.p.h. 
; , (1.95: x 240 x 299.5) — 62,900 
Ss = = 14.4 m.p.h. 





oH (36.66 x 299,5 x 62,900)/(0.84 x 72,540 x 2.111) 


The curve T;, being hyperbolic in construction, con- 
tinues its hyperbolic character beyond the point where 
the tractive force begins to be limited by the cylinder, 
as indicated by the dotted portion beyond O, in Figs. 3, 
4 and 6-12, It is therefore necessary to join the hyper- 
bola to the straight portion of the plot, and a wholly 
empirical ‘transition curve is used for this purpose, as 
indicated by S,-O, Fig. 2. No error of any consequence 
is possible in drawing this curve, as it must be tangent 
with the straight line at S,, and with T;, at O. It would 
not actually represent test results in most cases, if the 
straight line J-K, was made to intersect the hyperbola 
T,;. The transition curve reflects that period in which 
the predominant influence of the cylinder is gradually 
yielding to the predominant influence of the boiler. 

The quantity H, in formula (2), is not the total nor- 
mal evaporation of the boiler, but is that weight of 
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steam which the boiler can furnish to the cylinders in 
addition to the steam required for auxiliaries. No other 
interpretation is possible of the example shown by Mr. 
Cole on page 10, of the Bulletin 1017, “Locomotive 
Ratios,” (F. J. Cole, American Locomotive Company, 
1914). It has been amply demonstrated in the loco- 
motive tests at Altoona, that a boiler will furnish at 
least 7 per cent more steam than is required for the 
cylinders, without exceeding normal fuel consumption. 

The formula (2) ,may seem at first sight, somewhat 
complicated, but actually, only a few minutes are re- 
quired to obtain the necessary loci for plotting the 
curve, assuming that a slide rule is used. In the writer’s 
practice, a simplified form of calculation, as suggested 
by Mr. Kiesel, is used. An example of this is given in 
Table 7, using the dimensions of the Timken No. 1111 
as the basis of calculation. The tractive force curve 
resulting is given in Fig. 9. The principal dimensions 
of the locomotives used in plotting Figs. 3-12 are given 
in Table 8. 

No claim is made that the formula (2), is exact or 
that it includes as such, all of the complex series of 
events that take place in the locomotive cylinder. The 
formula is empirical, but “it is based on data scientifi- 
cally utilized to develop an empirical formula.” 


Corrections 


In Part I of the article on Ratios of Modern Locomo- 
tives by H. S, Vincent, which appeared in the November 
issue, the following errors have been noted: 

Page 390, Table I, the number at the head of the first 
column should be 60 instead of 603. Page 393, Table 3, 
the formula at the head of column 8 should be d2s in- 
stead of a%s. Page 394, first column, twenty-first line 
from bottom, should read Fig. 6 instead of Fig. 5. 


_— 


THE Speep-Conscious GERMANS.—High speed in transporta- 
tion is apparently the subject of keenest interest in Germany. 
Just now, they are recalling that exactly 30 years ago speeds 
previously unequalled were achieved by electrically-operated 
trains, built by the German affiliate of the General Electric Com- 
pany and by Siemens & Halske, and operated on the German 
roads. On September 15, 1903, a speed of 124.88 m.p.h. was 
reached, and this was increased on October 27 to 130.66 m.p.h. 
Only the fact that the track couldn’t stand it prevented the plac- 
ing of trains with ultra-fast schedules in regular service. There 
was also no such demand at that time for rapid travel that has 
come with the advent of the airplane and the automobile. Rail- 
way officers who are inclined to hold on to the arms of their 
seats when riding on 60-m.p.h. trains in this country will be in- 
terested in the casually-stated conclusion of the German rail- 
ways. They have decided that a speed of around 100 m.ph. 
is the best for present conditions. 
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Wabash Converts Automobile 


Cars to Stock Cars 


HE stock-car equipment on the Wabash has been 

made up of about 30 per cent double-deck and 70 
per cent single-deck, wood construction, arch-bar truck, 
40-ft., 40-ton cars, built in 1912 and 1917. Because 
of their age and obsolete construction, it has not been 
considered advisable to give them the necessary heavy 
repairs. During the past two years, nearly all of the 
double-deck and about 75 per cent of the single-deck 
cars’ have been dismantled. There was, therefore, a 
growing need for stock cars, particularly the double- 
deck class. 

The Wabash has a large number of 40-ton automobile 
cars, 40 ft. 6 in. long and 8 ft. 6 in. wide, for which 
there is a very meager demand. One lot of these cars 
built in 1925 was selected for conversion to single- and 
double-deck stock cars. They have steel underframes, 
steel superstructure, radial steel roofs, corrugated steel 
ends and cast-steel side-frame trucks, and, except for 
their 10-ft. height, which is somewhat high for the con- 
ventional stock car, they offer excellent cars for conver- 
sion. An elevation of the car, after conversion, is 
shown. 

Work is now in progress at the Wabash shop at 
Decatur, Ill., on the first 300 of this conversion job, 
200 of which will be double-deck and 100 single-deck 
cars. These cars are being turned out on a regular 
program plan at the rate of four cars a day and at a 
cost of about $465, which includes all necessary repairs. 
A description of the converted cars follows. 

These cars are probably the largest now in service, 
having an inside length of 40 ft. 6 in., whereas the 
general run of stock cars is from 35 ft. to 40 ft. long, 
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averaging about 37 ft. The inside width is 8 ft. 6% in. 
Single-deck stock cars run from 7 ft. 2% in. to 8 ft. 
6 in. inside height. The Wabash cars are 10 ft. high, 
thus giving 18 in. more head-room than any other stock 
car. This extra head-room is, of course, incidental to 
the use of the auto car for conversion, but it is a dis- 
tinct advantage in that there is more air space above 
the heads of the stock and helps keep the stock cool in 
transit. 

A special upper-deck construction made it possible 
to get a maximum head-room of 4 ft. 154 in. in the 
lower deck, and still maintain the American Railway 
Association recommended distance of 4 ft. 654 in. be- 
tween the tops of the two decks. The thickness of the 
upper deck with its supports is 45g in., where most cars 
use from 6% in. to 63% in. The upper deck has a clear 
height of 5 ft. 6% in., the most ever obtained in a 
double-deck stock car. This gives ample space above 
sheep or hogs in the upper deck to allow heat from the 
roof to be carried away. 

The doorway vertical opening is 4 ft. 1% in. for the 
lower deck and 5 ft. 11%, in. for the upper deck. 
These ample door openings are of advantage in loading 
stock. Illustrations of both the lower and upper decks 
are shown. 


Air Space and Side Slat Arrangement 


The slat arrangement was given careful study with 
a view of providing best possible protection to stock in 
transit. The bottom slat is 10 in. high to comply with 
Canadian law. The other slats are 5% in. wide. All 
slats are rounded on the edges; bolts are round head, 
countersunk flush with the slats, and steel is covered 
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Wabash double-deck stock car recently converted from an automobile car at Decatur shops 
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View of the lower deck with slightly over 4 ft. head-room 
under the cross Z-bars which support the upper deck 


to protect stock from injury. For the double-deck car, 
the first space is only 3 in. to keep stock from getting 
their feet through it. The next space is 4 in., followed 
by: 6 in., 5% in. and 3 in. for the lower deck, and 5 in., 
5% in. and 5% in. for the upper deck. These spacings 
give 21% in. of air space for the lower deck and 233% 
in. for the upper, as compared with 9 in. to 15 in. for 
most stock cars. The wide spaces between the upper 
slats provide ample space for flushing hogs in hot 
weather, whereas spaces of 2 in. to 3% in. restrict the 
flushing operation, and a lot of the water does not get 
into the car. The illustration shows these slat widths 
and spacings for the double-deck cars. 

The slats for the single-deck cars are the same width 
as the double-deck cars, a 10-in. bottom and the others 
54 in. wide. The first air spaces are 2% in. wide, the 
next five are 314 in., and the remaining three are 4 in. 
wide, giving a total air space width of 39% in., as com- 
pared with 25 in. for the A. R. A. and most cars now 
in service. 

The double-deck cars have steel-bound doors for each 
deck. Camel Company No. 30 and No. 50 fixtures are 
used, the top door being hung on large rollers at the top 
and the bottom door being the bottom-roller type. Both 
doors can be opened or closed with ease. The door for 
the single-deck car is the top-roller type with Camel 
No. 30 fixtures. A 10-in. board fits across the bottom 
of each doorway and is held to the car by short chains. 
This is required by Canadian laws. It serves to prevent 








View showing the upper deck construction with 5 ft. 
6% in. head room 
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stock from getting their feet between the door and edges 


’ of the floor and also keeps bedding from pressing against 


the doors, making them hard to move. 

The trucks have cast-steel bolsters, roller side bearings 
and cast-steel side frames. A special feature is the use 
of the Cardwell friction truck spring, one of which is 
used for each nest of springs. Experience with this 
snubbing device on other cars has shown that it very 
materially reduces the vertical movement of the car at 
critical speeds, and it is expected that it will reduce claims 
for damage to stock in transit. The Interlox brake- 
beam safety support and the Unit bottom-rod safety 
loop were used. 

Rigidity and resistance to weaving are secured through 
the heavy fish-belly steel underframe, steel superstruc- 
ture, corrugated steel ends and radial steel roofs. The 
floors are of tongue and grooved material with round 
head countersunk bolts. Interlox floor clips were used, 
and Real flushhead bolts with Speed lock nuts were used 
for the floor and slats. One point of interest is the use 
of aluminum paint on the steel roof, the well-known 
properties of this paint of reflecting instead of absorbing 
heat being made use of to reduce the overheating of 
stock in the upper deck in summer. 


Meehanieal Department and 
Loss and Damage to Freight 
(Continued from page 425) 


make claims for damage which we are reasonably sure 
could not have occurred. Take refrigerator cars, for 
instance. Frequently the insulation at the bottom of 
the doors is torn off and anyone inside the car, with 
the door closed, can see light through the bottom of the 
door. Obviously such openings are not large enough to 
affect the temperature of the car, and yet some shippers 
take quite the opposite point of view. Incidentally, why 
do we stick to the swinging door on refrigerator cars? 
Cannot the mechanical department devise a sliding door 
which can be made equally as tight and effective, and 
at the same time not cause difficulty at loading plat- 
forms?” 

“Apparently shippers are sometimes hard to please,” 
I suggested. 

“They surely are,” replied the Expert. “But it is 
our job to give good service and to avoid irritating 
them. Box car door hasps, for instance, may appear 
to be a very insignificant item. The fact is that many 
of these hasps are not strong enough to withstand the 
stresses to which they are subjected and are broken off. 
This may result in pilferage, but actually there is little 
loss or damage to freight. The difficulty is in having 
repairs promptly made, and such delays may disappoint 
or irritate the shipper. 

“Don’t misunderstand me,” said the Loss and Dam- 
age Expert at the close of our interview. “We have 
received splendid co-operation from the mechanical de- 
partment. The difficulties I have mentioned are some 
of the things that are most noticeable in the reports 
that we receive. Some of them may not actually cause 
a great deal of damage and loss, but they do cause irri- 
tation and annoyance. If we can free ourselves of 
them it will at least remove some of the alibis that we 
now have to contend with. We must admit also, how- 
ever, in the last analysis, that many of these defects do 
cause a considerable amount of damage, which results 
in leakage in the railroad treasury and may also in some 
instances be a large factor in causing shippers to use 
other types of carriers.” 
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Thermolizing Speeds 
Pulverized-Coal Combustion 


AS the result of overheating the dryer when con- 
ducting some experiments in drying and pulver- 
izing coal, Charles M. Buck discovered that coal heated 
to about 400 deg. F. undergoes a transformation of 
physical and chemical characteristics which materially 
improves its pulverizability; greatly reduces, if not en- 
tirely eliminates, both its flammability and its tendency 
to spontaneous combustion ; completely removes its ten- 
dency to cake in storage, and causes it to burn with 
greater intensity when raised to ignition temperature. 
On the basis of this accidental discovery the process of 
heating-treating crushed coal before pulverizing known 
as Thermolizing has been developed by the Thermolized 
Coal Corporation, 120 Oxford Place, Plainfield, N. J. 


The Thermolizing Process 


The character of the physical operation involved in 
Thermolizing is essentially the same as that involved in 
drying coal prior to its pulverization. The coal is first 
crushed and then fed into a rotary oven. During its 
passage through the oven it is brought up to a tem- 
perature of about 400 to 450 deg. F. The exact value 
of this temperature varies somewhat, depending on the 
analysis of the coal. 

This heating process first evaporates the moisture in 
the coal and then raises its temperature through the 
endothermic range within which a quantity of heat is 
absorbed by the coal without a corresponding tempera- 
ture increase. During this operation a considerable per- 
centage of the methane in the occluded gases is driven 
off. 

The Thermolizing oven and its operation differ from 
that of the corresponding drying oven in two respects. 
First, it is maintained at a temperature of from 750 deg. 
F. to 1,000 deg. F. in order that the coal may be heated 
through the normally time-consuming endothermic range 
up to 400 to 450 deg. F. in from 12 to 15 min. The 





Change in Analysis of Occluded Gases 


Effected by Thermolizing 
Raw Thermolized 
Vol. gas evolved per gram (60 mesh coal) c.c. 1.25 a. 
ERE OOr MARE WE ORB s co.00g cba dnseuecdwaeeo'e's 0.0 0.7 
<Sir | SINS oS a's vias cies ors wlan Wa alete du aides onve 0.6 0.8 
CER MOON Sy cicncdaackemamewan athena sew 1.8 0.6 
Ce Eo. co cs acsoscecscuateeees Sana 27.6 8.7 
ee re er ee a eee 70.0 89.2 





other is the passage of the neutral waste gases from the 
furnace through the oven where they pick up the me- 
thane from the occluded gases and replace it with an 
approximately equal volume of nitrogen. 

During the heating process the crushed coal has un- 
dergone a physical change which is indicated by an ex- 
pansion in volume of approximately 10 per cent. That 
this change is molecular rather than merely mechanical 
is indicated by the fact that after pulverization the coal 
still retains this increase in volume when compared with 
pulverized raw coal of the same original analysis. The 
structure of the Thermolized crushed coal is more fri- 
able than that of the raw coal,and the time required for 
pulverizing to 60-200 mesh is reduced by one third. 

The non-flammable characteristic of the Thermolized 
pulverized coal is apparently accounted for by the change 
in the analysis of the occluded gases. The table shows 
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A process of heat treatment 
before pulverizing eliminates 
flammability and tendency to- 
ward spontaneous combustion, 
increases volume and causes 
short-flame combustion 


that for one sample the methane was reduced from 27.6 
per cent of the occluded gases in the raw coal to 8.7 
per cent in the Thermolized coal with an increase in 
nitrogen corresponding approximately to the decrease 
in methane. It is believed to be the presence of methane 
in flammable quantities in the occluded gases which 
leads to the flame propagation that gives pulverized 
bituminous coal its dangerous explosive properties. The 
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The rear end of the laboratory boiler—The blower and 
fuel-metering equipment, at the left, is connected 
to the fire-box by a rectangular conduit 
which passes under the mud ring 


percentage of methane remaining in the occluded gases 
following the Thermolizing process is well below the 


limit of one part to six parts of nitrogen by volume 
necessary for flame propagation. 


How Thermolized Coal Is Fired 


Because of its non-flammable quality it is possible to 
introduce the entire volume of air required for the com- 
bustion of Thermolized coal into the furnace mixed with 
the fuel. Fired in this way Thermolized coal has been 
burned at a rate of 25 lb. per hr. per cu. ft. of furnace 
volume. This compares with a rate of 2 lb. per hr. 
per cu. ft. of furnace volume in the case of raw pul- 
verized coal in stationary boiler installations. é 

The coal burns with a short, intensely hot flame free 
from smoke. Based on the proportion of the furnace. 
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volume actually filled with flame when coal was being 
burned at the rate of 25 lb. per hr. per cu. ft. of fur- 


-nace volume, the rate of combustion within the com- 


bustion zone has been carefully calculated as being 100 
Ib. per hr. per cu. ft. The rate of combustion of the 
fuel per unit of furnace volume, therefore, depends 
upon the extent to which the combustion zone can be 
made to fill the furnace volume. 

The laboratory in which the Thermolizing process has 
been developed is equipped with a small locomotive-type 
boiler, the dimensions of which are shown in the table. 








Dimensions of the Laboratory Boiler 


CRI es cig 5 B.S aa adie Sa.d Oe Haw eS Aw 36 in. 
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This is equipped with a slag pan and a combined 
blower and coal-feeding device which delivers a coal 
and air mixture the proportions of which can be main- 
tained constant, irrespective of the rate at which the 
fuel is being fed to the firebox. This is delivered into 
the firebox through a rectangular opening 18 in. wide 
by 1% in. high under the rear of the mud ring. A 
fire-brick arch protects the lower part of the tube sheet 
and is carried back into the firebox at the top as in an 
oil-burning firebox. 

With complete control of the air-fuel mixture an 
unusually high combustion efficiency can be attained. 
The CO, in the furnace gases seldom drops below 14 
per cent and has been consistently maintained between 
15 and 16 per cent, with occasional readings as high 
as 17 and 18 per cent. Orsat readings indicate no CO 
and the oxygen readings indicate from 20 to 30 per 
cent excess air. Optical pyrometer observations indicate 
flame temperatures of around 2,900 deg. F. The coal 
is easily ignited in a cold furnace by a small wood fire. 

During the firing-up period before steam from the 
boiler was available for stack draft, the open firebox 
door has been observed to permit the pulverized coal to 
be blown out into the laboratory, a condition which 
would have been dangerous with raw pulverized coal. 
The flame never reached beyond the firebox door. 

Coals of a wide range of chemical composition and 
physical characteristics have been burned in the lab- 
oratory furnace. In no case has there been any ten- 
dency toward the accumulation of slag on the tube sheet 
or other firebox surfaces. The small pendants of ash 
which adhere to crown-bolt heads and other projections 
on the firebox sheets never grow beyond a limited maxi- 
mum size and crumble at a touch. 


Effects of the Process on the Coal 


Exact knowledge is not yet available to account for all 
of the results produced by the Thermolizing process. 
Investigations which have been made in the study of 
the distillation processes have definitely established the 
fact that when coal is heated a quantity of heat is ab- 
sorbed without a continuing proportionate rise in tem- 
perature somewhere within a temperature range ter- 
minating at from 400 to 450 deg. F. The characteristics 
of the temperature lag depend on the rate at which heat 
is applied. S. W. Parr of the University of Illinois in 
discussing this phenomenon in a paper on Low Tem- 
perature Carburizing of Coal* said: “The resultant heat 
effect of these reactions over this range of tempera- 
ture is endothermic and is substantially the same as the 
absorption of heat that occurs below 100 deg. C. (212 


._* Presented before the second International Congress on Bituminous 
Coal, Pittsburgh, Pa., November 19-24, 1928. 
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deg. F.) in the vaporization of the free water content 
of the coal.” 

Apparently the change in the molecular structure of 
the coal indicated by its increase in volume and other 
as yet undetermined chemical changes account for the 
absorption of this latent heat. When raw coal is burned 
this same process of heat absorption must take place 
within the furnace. The fact that this time-consuming 
process is completed before Thermolized fuel is intro- 
duced into the furnace apparently accounts for the rapid 
ignition and intense combustion. Since whatever re- 
actions may be caused by heat up to 400 to 450 deg. F. 
have taken place within the Thermolizing oven, the 
coal is afterwards apparently entirely stable at any tem- 
peratures below this point—a condition which may ac- 
count for the apparent absence of any tendency toward 
spontaneous combustion. 


Thermolized Coal as a Locomotive Fuel 


Because of its short flame which, in the locomotive type 
firebox installed in the laboratory, has apparently pre- 
vented the accumulation of honeycomb on the tube 
sheet, Thermolized coal promises to overcome one of 
the greatest inherent difficulties of burning pulverized 
fuel in a locomotive firebox. The amount of Ther- 
molized coal which can be burned per cubic foot of lo- 
comotive firebox volume apparently depends upon the 
maximum percentage of firebox volume which can be 
utilized in active combustion, without causing moulten 
ash to impinge on the tube sheet and within which the 
firebox temperatures will not exceed the melting tem- 
perature of the refractory arch. 

In the laboratory installation fuel is delivered to the 
firebox over only 60 per cent of its width. It is prob- 
able that this could be considerably increased, thus in- 
creasing the combustion rate per unit of volume without 
bringing the flame appreciably closer to the tube sheet 
than is at present the case when it seldom extends be- 
yond the tip of the arch. The non-flammable quality 
of the fuel and its freedom from spontaneous heating 
and caking in storage considerably simplify the prob- 
lems of preparation, storage and distribution as com- 
pared with those which have been encountered with raw 
pulverized coal for locomotive service. 

Studies of the cost of the Thermolizing process in- 
dicate that the Thermolized pulverized fuel can be pre- 
pared for an amount no greater than that required for 
the complete preparation of raw pulverized coal. More 
heat is required for Thermolizing than for the cus- 
tomary drying process, but this is at least offset by the 
effect of the greater friability of the Thermolized 
crushed coal, which reduces the time and cost of the 
pulverizing process by as much as one third. 


—_——_ 


GAS-ELECTRIC RAIL CARS, fore-runners of the high-speed, 
streamlined trains now under construction for the Union Pacific 
and the Burlington, are not as new as many people think. The 
first gas-electric rail car made its initial run on the Delaware & 
Hudson between Schenectady, N. Y., and Saratoga, on February 
3, 1906. This pioneer looked like a standard combination baggage 
and passenger coach, but what appeared to be the baggage com- 
partment actually contained a gasoline engine direct-connected 
to a dynamo, with cables leading to the motors which powered 
each truck individually. The water-cooled gasoline engine de- 
veloped 160 hp. No attempt was made, on the 44-mile trial run, 
to determine the car’s maximum speed, which was variously esti- 
mated up to 75 m.p.h. The purpose was to ascertain whether or 
not the gas-electric car could maintain the regular passenger- 
train schedule between Schenectady and Saratoga—a maximum 
speed of approximately 45 m.p.h. The schedule was maintained 
without difficulty, although the car probably did not exceed 50 
m.p.h. at any time. 
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Are You on 
Our Mailing List? 


Are you receiving the Railway Mechanical Engineer in- 
dex regularly each year? To make the material pub- 
lished in each issue of permanent value, you need this 
printed record. The 1933 index will soon be ready for 
our subscribers. Send us your name and address if you 
are not already on our mailing list through the receipt 
of last year’s copy. You-.will then receive the index 
for 1933 and succeeding years without further attention. 


A Stiteh in Time 


“A stitch in time saves nine’, runs the old adage, and it 
is just as true today as when it was first uttered. Never 
was its significance more apparent in the equipment 
maintenance field than when efforts were first made to 
lengthen locomotive runs and improve the utilization of 
locomotives and rolling stock. Indeed, the lesson was 
so well learned on most railroads that it seemed that it 
would never be forgotten. The long hard fight of these 
past few years, however, seems to have dulled the sensi- 
bilities in this respect, at least, on some roads, and the 
pressure to chisel down maintenance costs has proved too 
great. Presumably as difficulties have multiplied, small 
and seemingly insignificant concessions have been made 
here and there in the hope that business conditions would 
improve before the damage became noticeable, or had 
gotten out of hand. Now some of the power which had 
been maintained over the years in prime condition with 
gratifying results, is beginning to show signs of dis- 
tress; the small things which have been slighted have 
gradually accumulated until in the aggregate they are as- 
suming alarming proportions. 

Mechanical department officers must exercise real 
courage and determination—as well as diplomacy—in 
bringing this situation to the attention of the higher ex- 
ecutive officers and insisting that the budgets be en- 
larged, particularly for engine-terminal operations, to 
make the necessary repairs before the problem becomes 
further involved and complicated. Certainly neglect in 
this respect will measurably detract from efficient and 
economic operation, if it has not already done so. 


The Problem of 
Noise in Cars 


Now that air conditioning has made such rapid strides 
in providing greater comfort for passengers in railway 
cars, the problem of the elimination of noise and vibra- 
tion should be one to attract the efforts of railway engi- 
neers. Tests have already been conducted on experi- 
mental noise- and vibration-proof trucks for street 
railway cars in which noise measurements made with 
conventional type trucks indicate a noise level equal to 
that to be found in the average manufacturing plant. 
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Subsequent experiments conducted with vibration-proof 
trucks made it possible to reduce the noise level to the 
equivalent of that of a quiet residential district. A great 
deal has been accomplished by the use of rubber pads 
in trucks and rubber inserts in wheels and actual tests 
have indicated that very little flexibility of movement 
in the rubber is required to eliminate most of the noise 
and vibration. 

The possibility of the adoption of a truck of the type 
of some on which experiments have been conducted 
brings up the problem of braking, and it is quite possible 
that a fundamental change in braking practice will be re- 
quired. The present shoe type of brake cannot be used 
on rubber insert wheels because of the fact that the 
transmission of heat to the wheel rim would have de- 
structive effects upon the rubber and, because of this, 
drum type brakes must necessarily be used. In the case 
of the newer types of light-weight high-speed cars and 
even heavy rail motor cars with gas-electric or Diesel- 
electric drive there is the further possibility of incor- 
porating dynamic braking which can be made effective 
down to speeds of four or five miles an hour, after which 
drum type brakes must be used to stop the car. Dynamic 
braking offers possibilities in effecting smoothness in 
slowing down cars or trains of this type from high 
speeds, and the added cost of this type of braking would 
probably be justified in the economies effected as a 
result of reduced brake wear. 

The combined effects of experiments with the use of 
rubber and the possibilities of modern developments in 
braking systems should go a long way toward smoother 
and quieter operation of modern light-weight equipment. 


Progressive Locomotive 
Repair Systems 


The term “progressive” when associated with manufac- 
turing or repair operations has always been looked upon 
as something moving in a straight line toward comple- 
tion. The mass production of automobiles was probably 
the first outstanding example of straight-line manufac- 
turing methods and when the railroads took up the idea 
it was in the car department after having seen what the 
car builders were able to accomplish by the use of such 
a system. The rapid advancement that has been made in 
car repair methods can be attributed almost entirely to 
the adoption of the straight-line or “progressive” or 
“spot” system of repairs. It was not unreasonable to 
expect, then, that if this idea were successful in one field 
of railroad repair work it might offer similar advantages 
in other fields so that eventually it found its way into 
the locomotive department. Still with the “straight- 
line” idea in mind it was conceded that this system might 
be adapted to the longitudinal shop where things have 
to move in a straight line but that its application would 
probably be limited to that type of shop. Within the 
past year, however, we have witnessed the introduction 
of the progressive system into the transverse shop and 
the indications are that it offers possibilities that may 
have a far-reaching influence on the methods used in 
repairing locomotives. Many shop supervisors may ask 
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why such a system should be tried at all and the only 
answer to such a question is that it is an effort to pro- 


~mote economy and efficiency by simplifying the problem 


of handling materials and parts in the shop together 
with the advantages to be gained by the greater degree 
of specialization which seems possible by locating men, 
material and tools at fixed positions, bringing the work 
to those positions rather than the present system of 
moving men and facilities to the work. 

In order to obtain the maximum advantage of such a 
system in the transverse shop crane service and material 
handling facilities are of paramount importance and the 
study that must necessarily be made of these two phases 
of shop operation may show the way to economies that 
have heretofore not been visible. There is also the 
probability that, in order to function most effectively, 
a relocation of many of the machine tools in the shop 
would be highly desirable. Such being the case a thor- 
ough analysis of the machine tool requirements of a 
shop would undoubtedly bring to light many tools, al- 
ready obsolete, that could profitably be replaced. 

In any event this experiment in shop operation is one 
that should be watched closely. 


HowjNew Is 
Air;Conditioning? 


The popular impression is that air conditioning is some- 
thing new, but evidence that there is nothing new under 
the sun is to be found in an item entitled “Cooling and 
Ventilation of Railway Carriages,’ which was published 
in Popular Science Monthly in June, 1872. The story, 
which has been brought to our attention by an unidenti- 
fied correspondent, reads as follows: 

“An ingenious contrivance for excluding dust and 
cooling the air of railway carriages in hot countries is 
described in a late number of Engineering. It consists 
of an arrangement attached to the underside of the car- 
riage into which air is admitted and made to pass be- 
tween layers of material that are kept constantly wet 
by a supply of water from above, and that present a 
large evaporating surface. By this means all dust is 
arrested in the chamber and the air is cooled before it 
enters the interior of the carriage. The windows of 
the car are so arranged that thorough ventilation is se- 
cured and the accumulation of moisture prevented. The 
appliance is now in use on several railways in India and 
is found to be of great value. The average reduction 
of temperature secured by it is about 15 deg. F., with 
an evaporation of six gallons of water per hour. With 
a larger amount of water it is said that a reduction of 
30 deg. may be readily obtained.” 

Regardless of whether or not air conditioning is 
new, it is credited with doing more than any other one 
factor to bring back passenger traffic on a number of 
roads. Multiple-section trains are necessary in some 
instances where modern air-conditioned equipment is 
available. One large carrier which operates several 
completely air-conditioned trains reports an increase of 
25 per cent in passenger revenue on these trains during 
a twelve-months period when other trains were show- 
ing a decrease of 25 to 30 per cent. 

Several roads have already completed, or are now car- 
rying on, conversion programs whereby more or less 
out-of-date cars are being thoroughly overhauled and 
provided with modern air-conditioning equipment. This 
work has the double advantage of bringing employment 
to shop forces and getting equipment in shape so that 
the roads can go after next year’s passenger business 
aggressively. 
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Adapt Steam Power 
To New Requirements 


The renewed interest of railroad men and railway sup- 
ply manufacturers in light-weight high-speed passenger 
equipment may be opening the way for the introduction 
of a new type of steam locomotive, designed to meet 
these new requirements and yet consist largely of de- 
tailed parts already thoroughly tested and proven. Up 
to the present time, locomotive development in this coun- 
try has, to a great extent, proceeded along the lines of 
increasingly heavy power to handle heavy freight and 
passenger equipment in long trains. By utilizing modern 
engineering knowledge and high-strength low-weight 
materials now available it is apparently practical to give 
the railroad passenger equal safety with far greater com- 
fort than heretofore, and, at the same time, substantially 
reduce the dead weight of present heavy coaches, sleepers 
and other passenger-train cars. This lighter equipment 
may well make possible the revival of the light-weight, 
high-speed steam passenger locomotive, which passed out 
of main-line service with the advent of modern heavy 
steel construction. 

While this suggested passenger locomotive may com- 
prise basically a revival of a former type made obsolete 
by excessively heavy trains, it must be a new and mod- 
ern piece of highly-efficient motive power in every re- 
spect. New materials make possible a new design of 
boiler, frame and machinery to eliminate needless weight, 
and yet maintain the necessary factor of safety. New 
capacity and efficiency-increasing devices which are such 
important factors in the large modern steam locomotive 
will do their share in contributing to maximum economy 
in the proposed unit. 

Although designed to haul a limited number of light- 
weight coaches or sleepers in the same type of service 
as the latest internal-combustion articulated trains now 
under construction, this locomotive will provide a much 
more flexible power unit, making it practical to vary 
the number of cars in the train in accordance with op- 
erating and traffic requirements. The train can be stream- 
lined and made highly attractive to passengers from a 
comfort standpoint and also from a rate standpoint, 
since the relatively small investment in equipment and 
the use of an efficient modern power unit will make for 
economical operation. SS 

Most of the development work on details of a light, 
high-speed locomotive has been done in the course oi 
evolving the present type of power. The new design 
would simply be a scaling down of power requirements 
to meet the reduced needs for light-weight passenger 
equipment, and the utilization of proven means for rais- 
ing the efficiency. The demonstrated reliability of mod- 
ern heavy steam power should even be exceeded in the 
proposed design because of the less severe stresses with 
smaller, lighter parts. 

For the new locomotive, high-tensile-strength, nickel- 
steel boiler plate will be available to reduce weight, also 
alloy steel castings, special steels, bronze bearing metals, 
strong aluminum alloys, etc., which will not only reduce 
the weight but give increased service. A few locomo- 
tives have been in operation for several years with 
aluminum main and side rods, which reduce the weight 
of reciprocating parts and facilitate better counterbal- 
ancing to minimize the destructive dynamic augment 
which is a speed limiting factor with heavy power. 

Improved new materials and design should be em- 
ployed wherever feasible. It is possible that welded 
tubular construction, patterned after airplane develop- 
ment could be worked out to advantage, especially to 
displace heavy cast brackets for attaching accessories. 
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These accessories would all be smaller and lighter, in 
keeping with the main idea of a smooth-running, high- 
speed locomotive for light-weight passenger service. 
Such important accessories as superheaters, feedwater 
heaters, thermic syphons, etc., would all be utilized to 
the fullest extent practicable to give boiler capacity 
within compact limits. Roller bearings may contribute 
to long runs at high speed, with low maintenance. 

Constructed for high speed runs, full advantage must 
be taken of previous wind tunnel tests on streamlining. 
While this locomotive and its train will fit together into 
a streamlined unit, the train will be made up of a loco- 
motive and cars having all the flexibility for traffic vari- 
ations provided by the present standard equipment. In 
streamlining the locomotive, a new type of front end 
may enable the smokebox to be adapted more readily to 
streamline form and, at the same time, improve the draft 
possibilities and save the excess weight of a dummy 
streamline cowling over the orthodox smokebox. As all 
cars must be air-conditioned, smoke should not be a 
problem in so far as the passengers are concerned. The 
front-end arrangement, however, can also be designed 
to serve quite effectively as a cinder collector, if de- 
sired. 

The streamlined aluminum and stainless steel passen- 
ger units, which are being produced by Pullman and 
Budd are arousing tremendous interest with the travel- 
ing public. These new types of car construction should 
be encouraged to produce the needed light-weight equip- 
ment which, with maximum comfort features and low 
rates, should revive a great deal of railroad passenger 
traffic. Up to the present time, however, the internal- 
combustion power plant available to operate these trains 
is rather definitely limited in capacity and it is much to 
be questioned if the possibilities of flexible, reliable, eco- 
nomical and thoroughly-tested steam power have yet 
been exhausted for this type of service. 


Is There One Best Way 
To Do a\Job? 


One of the striking things about railroad repair work 
that is especially noticeable to those who are fortunate 
enough to be able to visit shops in different parts of 
the country is the fact that there is such a variety of 
methods and facilities for doing the same job in differ- 
ent shops. Even on small operations, such as removing 
a bushing for replacement, it was found that one shop 
had a rather elaborate device for cutting out a certain 
bushing in a pump and it required about 20 minutes to 
do the job. Further inquiry in another shop turned up 
another device that did the job in 12 minutes and by fol- 
lowing the same line of investigation still further a shop 
was eventually found that had been removing the same 
bushing for several years in less than 60 seconds. Why 
is it that such a variation should exist on a job that is 
done in practically every railroad repair shop in the 
country almost every working day? 

To any one who is privileged to visit automobile and 
auto parts manufacturing plants it will be noticed that 
there is a great similarity in the methods used for indi- 
vidual jobs and competition demands that the most rapid 
and least expensive method be adopted. There is one 
reason for the similarity of methods in automotive work 
and that is that the production engineers and many of 
the plant supervisors spend a great part of their time out 
in the field looking for new ideas. Strange as it may 
seem we know of one shop engineer in a large truck 
manufacturing plant that makes it a practice to visit 


December, 1933 





Railway Mechanical Endineer 


railroad shops several times in the course of a year and 
he admits that he gets plenty of ideas. 

The way to find the “one best way” to do a job is to 
make sure that there is a constant flow of ideas coming 
your way and this is best accomplished by getting out 
and looking over the other fellow’s methods at regular 
intervals. In recent years when mechanical department 
supervisors were able to meet during thé annual con- 
ventions of the associations it was possible to keep in 
fairly close touch with the methods being used in other 
shops but today it is necessary that individuals take it 
upon themselves to keep up to date. Money spent in 
regular inspection trips is well invested. 


NEW BOOKS 


VocATIONAL GUIDANCE IN ENGINEERING LINEs. 
The Mack Printing Company, Easton, Pa. 
by 9 in. Bound in green cloth, 

The main object of this book is to obtain, for the 
technical institutions of the United States of America, 
students of the best possible type and:to exclude there- 
from, by frank discouragement, most of the usual unfit 
applicants for admission. It aims to produce a complete 
exposition of the subject of vocational guidance in en- 
gineering—at least to the extent of covering all the 
ground necessary to effect the purpose of its initiator 
and sponsor, the American Association of Engineers, 
who several years ago appointed a Committee on Voca- 
tional Guidance in Engineering Lines to search for ways 
directly to enlighten men aspiring to be engineers. The 
committee, under the chairmanship of Dr. J. A. L. 
Waddell, has thus compiled this book, each chapter of 
which has been contributed by a man pre-eminent in his 
line of engineering. Each describes both the general and 
special requirements for his individual branch of the 
profession, outlining the nature of such work and point- 
ing out the compensation to be expected. The chapters 
are simple and direct and free from highly technical or 
elaborate literary features. 


Published by 
521 pages, 6 in. 


APPRENTICESHIP. By Stewart Scrimshaw, Ph.D., professor of 
economics and industrial relations, Marquette University. 
Published by the McGraw-Hill Book Company, New York. 
274 pages, cloth bound. Price, $2.50. 


This is a textbook on apprenticeship and co-operative 
part-time education. It attempts to review the meaning 
of apprenticeship in its relation to modern industry; 
to present its status with reference to labor; to 
show its relation to the employer; to reveal its in- 
evitable affinity with formal education, and to show 
its relation to the functions of the state itself. This 
study, which was originally undertaken at the suggestion 
of Dr. Selig Perlman, professor of economics at the 
University of Wisconsin, who pointed out the need for 
a treatise on the philosophy of apprentice relations, also 
covers the new manifestation of apprenticeship in the 
form of co-operative training. It reveals the fundamen- 
tal philosophy upon which apprenticeship development 
must proceed and presents some problems of state ad- 
ministrative experience which have been encountered in 
Wisconsin where Dr. Scrimshaw was at one time State 
Supervisor of Apprenticeship. Suggestive questions and 
exercises, designed to challenge the interest of the reader 
in the basic considerations of the contents, are found at 
the conclusion of each of the fourteen chapters. The 
appendices contain material cf value to those interested 
in studying state systems. 
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Reader Considers 
Device Unsafe 


To THE EDITorR: 


On page 409 of the November Railway Mechanical 
Engineer is a drawing and description of a device for 
pressing in valve chamber bushings which I consider 
unsafe and impractical because the thrust of the jack 
used to develop the necessary pressure is transmitted 
as a straight pull to four valve head studs. These studs 
are only one inch in diameter, and on some of the older 
engines only 7% in. in diameter. The cylinder material 
in many cases is cast iron, and the studs are screwed 
about .an inch deep into the cylinder casting. The 
threads in the casting are weaker than the tensile strength 
of the studs, and a mechanic tightening the nuts on 
these studs with an ordinary bar and barrel wrench 
sometimes strips the threads. While it might be pos- 
sible to fit a bushing two or three thousandths larger 
than the chamber and force it in place with this device, 
it would be dangerous to use with a tight bushing. If 
my calculations are correct, the studs would fail before 
the capacity of the jack was reached. Some large back 
shops have a hydraulic machine for pressing in these 
bushings with proportions that suggest a wheel press. 
A press of this kind should have a large factor of safety. 

A READER. 


Team Work with 
The Supply Department 


To THE EpirTor: 


I was very much interested in the article “Team Work 
With the Supply Department,” in the November issue 
of the Railway Mechanical Engineer, primarily because 
of the fact that it is exactly what we have done on the 
North Western Line for the past two years with ex- 
tremely satisfactory results. 

We even go farther than is indicated was done by the 
store department officer in the case referred to. Our 
plan was to place the “stock” responsibility, first with 
the local store department representative, whether he was 
a stockman or a storekeeper, and with the local car de- 
partment foreman. Any lack of material, or any case 
of surplus material, was placed upon them both as a 
matter of responsibility. The next grouping was with 
the district storekeeper and the district foreman of the 
car department. Their responsibility covered the joint 
territory and they were expected to shift material, if 
necessary, from point to point under their jurisdiction, 
with the thought-in mind of eliminating purchases and 
equalizing stock conditions as far as they could. 

The next step was then the master car builders’ ter- 
ritory with the comparative officer of the store depart- 
ment. They handled the situation for their territory the 
same as the subordinate officers did. Finally the co- 
operative action was continued to the general storekeeper 
and this office. 

We were very much pleased with the final results in 
minimizing stock and in practically eliminating com- 


440 Railway Mechanical Engineer 


en ATT 


plaints of shortage of material, as well as reports of 
over-stocking. 
W. E. DunHaM, 
Supt. Car Dept., Chicago & North Western. 


Machine 
Obsolescence 


To THE EpITor: 


Considerable emphasis has been placed on centralization 
of repairs, installation of modern material-handling fa- 
cilities, and replacement of obsolete tools, all for the pur- 
pose of reducing the cost of equipment maintenance. In 
past years some attention has been given the first two of 
these items, but it seems to me that the latter one has 
been dismissed with but casual consideration. 

I wonder whether or not the word “obsolescence” is 
clearly defined in the minds of the men who should know 
what it means and also if they would recognize an obso- 
lete machine if they saw one. 

I was once employed in a shop where all side rod 
pins were made on three small lathes, all of which were 
in excellent mechanical condition despite their age. Yet, 
by all standards of modern machine-shop practice they 
were hopelessly obsolete and should have been replaced. 

Obsolescence, therefore, is not so easily defined unless 
the factors entering into it are considered. What makes 
a machine tool obsolete? It is generally conceded that 
there are two reasons: First, the mechanical condition 
of the tool, and, second, the design of one machine to 
replace another to better advantage. 

When a machine is mechanically unfit to produce a 
given amount of work, most mechanical supervisors are 
capable of discovering the fact and are quick to demand 
its replacement. This constitutes the average shop-man’s 
idea of obsolescence. 

Another reason for obsolescence—the design of one 
machine to replace another to better advantage—is not 
given the consideration it deserves and, therefore, to 
most mechanical supervisors, the word from this point of 
view has no meaning whatever. 

The modern machine is designed for feeds and speeds 
which were unheard of five or ten years ago and to take 
full advantage of present-day high-speed cutting tools. 
Certain jobs are, admittedly, inherently too weak to with- 
stand heavy feeds and speeds, but that is no reason why 
a study of those jobs cannot be made with the objective 
of decreasing unit time rather than seeking economies 
by increasing the output of present equipment. 

A new machine should pay for itself from savings 
made by the new tool itself. The idea that traffic revenue 
will have to increase before maintenance equipment can 
be purchased is exaggerated. If it costs good money to 
keep an old machine plugging along, get rid of it. The 
machine may not be obsolete in the opinion of the super- 
visor, but its obsolescence is beyond question in the light 
of present-day methods and developments. If a study of 
the machine and its productiveness proves the point of 
its obsolescence on the job, search for work that it will 
do more efficiently. Failing this, sell it. If you can’t sell 
it, scrap it. It is too expensive to haye in the shop. 

K. J. Copy. 
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Katy Air-Conditions s 
Four Additional Diners 


HE Missouri-Kansas-Texas is air-conditioning four 

dining cars, No. 430 to No. 433, inclusive, and 
when this program is completed, a fleet of seven air- 
conditioned dining cars will provide thoroughly up-to- 
date dining equipment for all through trains on this 
road from St. Louis, Mo., to San Antonio, Tex. 

The outer body, underframe and trucks of these cars 
were built by the American Car & Foundry Co., St. 
Charles, Mo., in 1921. The inside finish of mahogany 
was applied in the M-K-T. passenger-car shops at 
Sedalia, Mo. Two of the cars are now in the shop for 
conditioning and general repairs and are expected to be 
out of the shop early in December. 

These cars are now receiving heavy repairs, and 
steel roofs are being applied, replacing wood roofs. 





New steel roof constructed with the aid of modern 
welding equipment and pneumatic tools 


The new roof is welded instead of riveted, thus tending 
to eliminate the possibility of noises and leaks. Par- 
ticular attention is given to the application of sufficient 
insulation to both the upper and lower roof sheets and 
the upper deck side wall and side walls of the cars. 

The Safety-Carrier steam jet air-conditioning equip- 
ment, of six-ton capacity, is being installed in each of 
the four cars with the air-cooling unit located in the 
upper deck over the buffet. The refrigerator unit is 
located over the lockers at the dining end of the car. 

The seating capacity of the cars is reduced from 36 
to 30, in order to provide sufficient space for the equip- 
ment locker containing condenser water and cold-water 
pumps and motors, make-up water tank and switchboards. 
This locker is heavily insulated to eliminate any noise 
that the pumps may make, as well as the heat from the 
refrigeration unit overhead. 

Two air ducts, 8 in. deep by 18 in. wide, insulated 
with 1l-in. cork, located one on each side of the car, 
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are installed’ in the upper deck and extend the full length 
of the dining room. 

Conditioned air is delivered from the cooling unit 
located above the buffet, through the two ducts in the 
upper deck. At short intervals, boots or outlet ducts 
lead from the main cold-air ducts on each side to the 
bottom of the lower deck. Suspended along the lower 
deck is a molding which acts as a diffuser plate and the 
cold air coming from the outlet boots strikes this plate 
and spreads horizontally to each side, thus eliminating 
all uncomfortable drafts. A large Uni-Flow grille is 
located in the ceiling of the buffet through which the air 
is returned to the cooling unit where it is cooled and 
recirculated. Moisture can be added or removed from 
the air as required to insure proper humidity. The 
cooling unit is piped for steam for use in cold weather 
and both the heating and cooling temperatures are auto- 
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Rebuilding operations on the Katy diners are performed 
under close supervision and constant checking 
with the revised blue-prints 


matically controlled with thermostats. Approximately 
25 per cent fresh air is drawn into the car through filters 
and mixed with the recirculated air. 

The car roof is reinforced at the hatch cover openings 
and the compartment in which the air-conditioning units 
are located is lined with steel to insure the elimination 
of hair or dirt from the insulation passing through the 
air-conditioning unit into the car. 

A 5-kw. body-hung generator supplies the electrical 
power of the air-conditioning system, and a 4-kw. body 
hung generator on the opposite end of the car supplies 
the power for the car lighting. One 1,000-amp. hr. 
battery is applied to supply power at low speeds or at 
intermediate stops. 

The cars are also being equipped withA.R.A.Type-E 
couplers, American Cat & Foundry Co., centering device 
and coupler carrier. The interior of the car is finished 
in mahogany which will be painted with light colored 
lacquer and decorated by Marshall Field & Co. 
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Progressive Car Repairs 
At The Reading Shops* 


By H. S. Keppelmant 


ONDITIONS today present many problems which 

must be solved by the individual road for econom- 
ical operation. In the establishment of the progressive 
system of freight car repairs on the Reading we have 
found the most desirable and economical method. 

The car shops of the Reading, located at Reading, 
Pa., are, in a sense, ideally suited to this method of 
repairs. However, when built, the idea of this system 
of repairs was not in mind and, naturally, in the develop- 
ment of the system certain problems have presented 
themselves that had to be solved so as to obtain maxi- 
mum production at minimum cost. 

The car shop is a longitudinal steel and brick building 
880 ft. long, containing four bays, eight longitudinal 
tracks (two to each bay) connecting at both ends with 
yard tracks so that ingress or egress can be had at either 
end. All eight tracks are serviced with overhead cranes. 
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spots and to identify readily tools, trestles, scatfolding, 
etc., all of which are painted the color of the spot at 
which used. 

To facilitate further the various operations material 
required at each spot is stored adjacent thereto. 

It will be noted that all spots in a unit are worked 
on a continuous track and all shifting from one spot to 
the other is done after the completion of the day’s work. 
This is taken care of by two Fordson tractors equipped 
for pushing by having bumpers built in front of them. 
The shifting, being done after the completion of the 
day’s work, does not interfere with the operations and 
is done under the supervision of the track foreman, be- 
ing completed in about one hour’s time. Each track unit 
includes a laborer whose tour of duty starts two hours 
later than that of the remainder of the track force, thus 
overlapping two hours at the end of the day, which 
time is allotted to cleaning up and putting the shop in 
condition for the men to start the following morning. 
Material deliveries are also made during this period so 
as to have an adequate supply at each spot for the fol- 
lowing day’s work. 

























hss) 
o|o 


on 
o 





ala 
o|°o 





ton Crane 


Sal P| P| FF) >| > J o¢ 


Total 








Total number of men 


Shop arrangement and location of spots at the Reading car shops 


Practically all columns have outlets for air, oxygen, 
acetylene and numerous outlets for electric welding. 

This progressive system differs from the usual pro- 
gressive system of repairs in that the cars are moved 
but once daily, whereas under the ordinary progressive 
system movement from one operation to the next is 
made at intervals throughout the work day. 

Under this system the different operations are 
grouped in continuous succession from beginning to 
end, each group of operations being performed at des- 
ignated places known as “spots” where men are regular- 
ly employed. These spots are arranged in sequence— 
four cars constituting a spot—and each spot designated 
by letters and distinguishing colors as follows: 


Spot 4A—Red. Stripping car for repairs by removing all defective parts 
that are to be renewed or repaired. 

Spot B—White. Repairing trucks, underframes, draft gear and attach- 
ments. 

Spot C—Blue. House cars. Repairing and fitting in place all framing 
above the underframe preparatory to the application of siding. 
Apply inside lining, floor and bevel strips. 

Steel cars, Fitting and lacing up all parts in place for riveters, 
including floors, cross-ridge sheets, side hopper, longitudinal 
hoods, doors, etc. 

Spot D—Green. House cars. Apply siding or side planks, facia, roof, 
running board, metal strips to bottom of car siding. 

Steel cars. Rivet up parts of the car above the underframe. 

Spot E—Yellow. Apply all safety appliances, hang and adjust doors, re- 
air air-brake and hand-brake equipment. 

Spot F—Black. Final inspection of cars, test and adjust brakes, paint, 
stencil and ship cars. 


Designating the spots by colors is done not only to 
familiarize the men with the spots, but to segregate the 








* An abstract of a paper presented before the New York Railroad Club 
at a meeting held October 20, 1933. At the same meeting W. H. Morris, 
general storekeeper, Reading, described the methods of handling material 
at these shops. 

+ Superintendent car department, Reading. 
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At the present time five of the eight tracks in the 
shop are utilized for repairing heavy-repair hopper cars, 
each producing four cars a day; one track for heavy- 
repair box cars—1l6 cars a day, and one track for light 
repairs or reconditioned box-cars—16 cars a day, and 
one track for loaded cars and other miscellaneous and 
running repairs. A total scheduled output of 20 heavy 
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Burning rivets with the oxy-acetylene torch 
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hopper cars, 4 heavy box cars and 16 light box cars, or 
800 cars for each month of 20 working days. 

[t should be observed that in establishing this system 
it was not only necessary to change over the entire shop 
operation but the entire personnel as well. This was 


accomplished in approximately four weeks’ time by tak- 
ing one track at a time and gradually increasing until 
the entire shop was reorganized. 

Under this system it is most economical to repair 
cars of the same class at one time so as not only to 
facilitate ordering and handling the material, but also 





The holes in the sheets are reamed before riveting 


to obtain greater efficiency by having the men work 
on the same class of equipmeni. The transportation de- 
partment is notified of the class of equipment to be re- 
paired. These cars are then assembled at outlying points 
(where they are stored awaiting repairs) and forwarded 
to Reading according to the scheduled output, keeping 





Cars are moved by means of a tractor 


two or three days’ supply on hand. Upon arrival at the 
shop the cars are placed on the various tracks in the 
receiving yard. : 

Each morning the four cars adjacent to the shop on 
each track, constituting spot A are inspected, the cor- 
roded or decayed parts marked, and the stripping op- 
eration started. This is done by the oxy-acetylene burn- 
ing process, backing out the rivets and loosening the 
parts with air hammers. The old parts removed are 
loaded onto trailers and hauled to the shop by tractors, 
where they are loaded into a car, a truck-load at a time, 
by an overhead crane. This has a distinct advantage 
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over other methods, as parts removed for scrapping or 
repairs from four cars per track is a large item to be 
considered. At the same time this keeps the dirt out 
of the shop proper. Draft rigging and trucks are not 
touched in this spot, but are left until the cars reach 
spot B. 

When this system was first established part of the 
stripping was done inside the shop and a car for loading 
scrap was placed at spot B on each track. This, how- 
ever, necessitated switching the car daily, because of 
moving other cars onto spot B and the arrangement was 
soon eliminated, due to excessive switching costs. The 
car for loading scrap is now placed at the lower end 
of the running repair track where it is accessible to the 
overhead crane. 

The stripping operation at spot A is performed by 


three cutters and burners and three carmen (for backing 


out rivets and stripping the cars)—four cars a day. 
At spot B the cars are removed from the trucks and 

placed on trestles, the trucks are run out, inspected, dis- 

mantled and repaired. Draft gears are dropped, inspect- 





Trucks are placed on blocks under the cars to 
facilitate movement 


ed, repaired (if necessary) and replaced. All sill and 
underframe work is also performed at this spot. A 
special ball-bearing swivel jack on a carriage is used 
for the removal and replacement of couplers and draft 
gears. This jack can readily be wheeled from under the 
car for replacement of any parts found necessary. At 
the close of the day’s work, trucks are run under the 
car, not on the center plate, but on blocks placed between 
the end sill and truck frames and a spacer is placed be- 
tween each two cars to facilitate movement to the next 
spot. The cars remain on these blocks until they are 
ready for retrucking at spot E, in order to facilitate 
riveting or other work underneath the car. Work on 
this spot is performed by four carmen and one helper. 

At spot C all new and repaired material is applied, 
the material being stored adjacent to the spot. The floor 
sheets, also the cross and longitudinal ridge sheets, are 
assembled on the floor before being placed in the car. 
In addition to applying all material, all reaming is per- 
formed at this spot so that the cars are ready for rivet- 
ing in the next spot. The upper reaming and riveting 
work is done by the use of portable scaffolding. The 
work on this spot is performed by six carmen, two help- 
ers and two reamers. 

At spot D all riveting is done, oil furnaces being used 
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for heating the rivets. This is the largest spot in the 


~ operation in point of number of men employed—six car- 


men, six helpers and six helpers used for rivet heaters. 
These men do all the riveting on the four cars, with 
the exception of those rivets which must be driven prior 
to the car moving to this spot, such as sill rivets (be- 
fore application of draft gears, etc.). 

Spot E is the last spot in the shop and next to the 
last in the series. Here all air brake and safety appli- 
ance work is done, doors are hung, cars are replaced 
on truck centers, brakes are tested and adjusted, and 
car given general inspection. This work is performed 





The triple valve repair shop operates on the 
progressive system 


by one air-brake inspector, two carmen and two helpers. 
The cars are now complete, except for painting, and at 
the close of the day are moved out of the shop onto the 
painting spot by the Fordson tractor. 

At spot F the cars are painted, stenciled and weighed. 
This is done by a painter and a helper on each two 
tracks who work one hour after the regular closing 
hour for the shop. During this time they give all new 
work a coat of paint. The following day the entire 
car is painted and in this manner the new work receives 
two coats of paint and the old work one coat. After 





A group of special cement cars nearing completion 


being stenciled and given final inspection, the cars are 


turned over to the transportation department for dis-- 


patchment. 

In addition to the number of men listed as working 
on the various spots, there are five men, consisting of 
supervisor, craneman, material carrier, laborer and weld- 
er, making a total of 50 men for each track unit. This 
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does not include the preparatory or supporting organiza- 
tion, which repairs the various parts, fabricates material, 
etc. 

While this description refers principally to steel hop- 
per cars, the system can be applied to any type of equip- 
ment—the various operations in each spot being altered 
to suit the condition and the force supplemented iri the 
case of cars of more detailed construction, such as re- 
frigerator cars, etc., of as the magnitude of the repairs 
warrants. In an effort to speed up the production and 
maintain a schedule of four cars a day, consideration 
had to be given to all items entering into the reduction 
of any time for any specified operation and many spe- 
cial devices were constructed, such as jacks for spreading 
doors until adjustment could be made, jacks for straight- 
ening sides and top angles, pneumatic box bolt wrenches 
(which are also provided with special sockets for draft- 
gear work), coupler jacks and other such devices. In 
repairing triple valves, dismantling and mounting of 
hose, a spot system quite similar to the actual repairing 
of the cars is used. 

The unit cost per track for direct labor would vary 
according to the different rates applicable to the various 
occupations, as well as the labor agreements in effect on 
the different roads. As an approximate guide we have 
repaired since January 1 of this year approximatley 3,000 
hopper cars, using as high as 70 tons of steel plates, forg- 
ings, etc. (not including wheels and axles), 25,000 rivets 
for a five-track, 20-car-per-day schedule at an average 
cost of $263 per car, including direct labor, overhead, 
material and store expense. Of this amount there was 
an average of $74 per car for direct labor. 


Bueking Bar 
For Riveting 


N unusually satisfactory bucking bar for riveting, 

as developed and used at the Silvis (Ill.) shops of 

the Chicago, Rock Island & Pacific, is shown in the draw- 
ing. It consists of a single piece of steel drawn out and 
machined to form a fairly heavy cylindrical body 6% in. 
long and tapered nose 3 in. long, with a tapered handle, 
about 10 in. long, and a well-rounded, circular pressure 
plate, 5 in. in diameter, on the other end. This plate 
may be forged direct with the tapered handle or may be 
a separate piece electric-welded to the end of the handle. 
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Std. Rivet Set 


\ {Cop 


Steel bucking bar for general use in riveting work 


Std Rivet Jet Clip 








The diameter of the body of the bucking bar is 234 in., 
and the nose end is machined the same as the nose end 
of an air hammer, therefore being adapted to take any 
shank of a standard rivet set. The total length of this 
bucking bar, which has been found most convenient for 
average use, is 21 in., but the length of the handle could, 
of course, be made to suit individual requirements. 
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The AB Equipment—Some 
Questions and Answers 


we. questions have undoubtedly come to the 
minds of car men concerning the new AB 
freight-brake equipment and, in an endeavor to answer 
some of these, L. K. Sillcox, vice-president, New York 
Air Brake Company, prepared a list which was used in 
connection with a paper presented before a recent meet- 
ing of the Chicago Car Foremen’s Association. Because 
these questions are pertinent and of interest to railroad 
men, they are reproduced here, together with the 
answers. 


(Answers) 
Q.—What is the weight of: Approximate weight 
AB K 
Complete equipment .................... 493 Ib 450 Ib. 
WERE: WEE art Ser. calcaeew ae wate _— 45 lb. 
SEPVADE SUNOS Timi ce mone cokes Saws Kee ees se 50 Ib sa 
RN GN i. od dh shan tikes dd a8 wie 51 Ib 
Mounting bracket with reinforced fittings.. 69 Ib bade 
srake cylinder with reinforced fittings..... 158 Ib 185 Ib. 
Aumilary PORUTWENE oc cdewserecceccene cess aa 155 ib. 
Combined auxiliary and emergency reser- . 
voir with reinforced fittings........... 99 Ib 
Separate emergency reservoir with re- 
WA COMON. TMS Stic. ci Fees ea 8 6s ssc 56 Ib. 
Combined dirt collector and cut-out cock 
with reinforced fittings ................ 18 Ib. 
Branch pipe tee with reinforced fittings.. 13.5 Ib. 


Q.—What is the minimum brake-cylinder pressure obtainable 
eH brake application in a solid AB train? A —Nominal 
0 ; 

Q.—What is meant when the transmission rate is expressed 
as so many foot per second? A—The length of main brake pipe 
between Car 1 and the rear car is divided by the number of 
seconds between outward movement of the brake-cylinder piston 
on Car 1 and the rear car. The result is so many feet per 
second. 

Q.—Does the transmission rate change with the number of 
cars in the train or length of brake pipe on individual cars? 
A.—The emergency transmission rate is substantially the same, 
but the service transmission rate changes with length of train, 
length of brake pipe, etc., although with the AB equipment not 
to a major degree. 

Q.—What is the service transmission rate based upon rack 
data? A—AB equipment, 700 to 900 ft. per sec.; K equipment, 
not more than 300 ft. per sec., and an application throughout the 
train may not result under all circumstances. 

Q.—What is the brake-cylinder release time 50-5 Ib.? A.—AB, 
nominal 22 sec.; K, nominal 6 sec. normal release, nominal 22 
sec. retarded release. 

Q.—What is the range in release differential necessary to 
bring about service release? A.—AB, 1 to 1.5 Ib.; K, 1 to 5 Ib. 

Q.—What is the emergency. transmission rate 150-car rack? 
A.—AB, 930 ft. per sec.; K, 715 per sec. 

Q.—What is brake-cylinder pressure developed in emergency 
from 70 lb. charge? A.—AB, 60 Ib.; K, 55-56 lb. 

O.—What is limit of service brake-pipe reduction following 
which emergency action can be secured? A.—AB, no limit; K, 
approximately 8 Ib. from 70 Ib. 

Q.—What is brake-pipe pressure following emergency ap- 
plicant? A.—AB, 0; K, 42 Ib. if brake valve is lapped promptly. 

Q.—What is the blow-down time of the quick-action chamber? 
A.—AB, approximately 1 min. 

Q.—To what pressure does the brake cylinder and auxiliary 
reservoir fall during accelerated emergency release following 
an emergency application from 70 lb. charge? A.—AB, 52-53 
lb. approximately. This will vary with different combinations 
of K and AB equipment. 

Q.—Following emergency application, to what pressure must 
the brake pipe be restored before accelerated emergency release 
functions? A—AB, nominal 23 Ib. 

Q.—What is the reason for establishing 23 lb. pressure? A— 
In certain combinations of mixed K and AB equipments the AB 
vent valves may not reduce the brake-pipe pressure throughout 
the train below 20 lb. Therefore, to prevent undesired partial 
release of the AB brakes this value is used. 

Q.—What is the diameter of the service piston? A.—AB, 4 
in.; K,.3% in. 

Q.—What is the diameter of the emergency piston? A.—AB, 
3% in. 
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Q.—What is the volume of quick-service bulb? A.—AB, 35 
cu. 


in. 
Q.—What is the volume of quick-action chamber? A.—AB, 100 
cu. in. . 

Q.—How does the capacity of the two feed grooves in the 
AB triple compare with the one feed groove in the K triple? 
A.—tThe orifice capacity is about the same for both triples. 

Q.—What is the charging time for a completely depleted 
equipment to 70 Ib. pressure (single equipment cut into a 
charged train)? A.—AB, approximately 7 min.; K, approxi- 
mately 3 min. 

Q.—What is the recharge time from a 20-lb. reduction? A.— 
Approximately the same for the AB as for the K equipment. 

Q.—What is the blow-down time of the auxiliary reservoir 
through the release valve? A.—AB, approximately 6 sec.; K, 
approximately 3 sec. ; 

Q.—What units of an AB equipment are interchangeable with 
the K equipment? A.—For new equipment: Retaining valve, 
angle cock. For conversion: Auxiliary reservoir, brake cylinder 
(modified), branch- pipe cock and centrifugal dirt collector. 

Q.—What is the purpose of reversing the position of the 
pistons in the AB valve from the position in previous brakes 
with respect to the cylinder? A—To cut down volume and 
restrictions in branch line to aid transmission time. 

-Q—With a fully charged system (150-car train, 50 ft. cars), 
how many cut-out equipments will a train of solid AB valves 
jump in emergency? A.—Eight near the center of the train, and 
three to five elsewhere. 


Convenient 


Push Car 


CONVENIENT push car for handling jacks 
and blocking material used in lifting cars at re- 
pair tracks for the removal of trucks, wheels and other 
purposes, is shown in the illustration. It consists of a 
special extended wood frame mounted on a pair of 
steel axles and flanged pressed steel wheels such as are 
commonly used on material-handling trucks and push 
cars at car repair shops. This frame is covered with a 
1%-in. plank floor and divided into sections by uprights 
to accommodate various sizes and thicknesses of planks 
and blocking material, jack operating handles and steel 
pinch bars. A sizable section in the center of the car 
accommodates the different sizes and types of jacks re- 
quired in this work and, on account of the floor being 
low, the jacks can easily be handled on or off the car. 
This push car, developed on the Kansas City South- 
ern, is an effective time- and labor-saving device, since 
it not only provides for easy movement of the material 
from the shop to the car, but avoids the necessity of 
hunting around for jacking planks and blocks of the 
required thickness and possibly making several trips to 
and from the shop for jacks of the proper lift or capac- 
ity, or handles of various sizes to fit the jacks. 





Push car developed on the Kansas City Southern for 
handling car jacks and jacking materials 
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In the 





Back Shop and Enginehouse 





Rod 
Polishing 


O an increasing extent, railroads have been com- 

pelled to resort to the practice of carefully grind- 
ing, buffing and polishing locomotive main and side rods. 
This work is necessitated primarily from considerations 
of safety. With constantly increasing locomotive speeds 
and attendant increased rod stress, the desirability of 
removing every possible surface defect or imperfection 
which might start a progressive fracture is apparent. 
Moreover, critical inspection and examination are 
greatly facilitated when rods are polished, and a third 
advantage, by no means unimportant from the point of 
view of public impression, is the improved appearance 
of polished rods. 

On the Union Pacific, the practice of rod polishing 
is extended to include valve motion parts, and the 
method of carrying on this work, as well as the equip- 
ment used at the Omaha (Neb.) shops, for example, 
are shown in two illustrations. New rods, made at 
Omaha shops, are machined all over and delivered. to 
the polishing room which is substantial in size and en- 
tirely enclosed, to confine the dust and abrasive, and 
prevent its being deposited on machinery and tools in 
other parts of the shop. Each rod, as received at the 
polishing room, is placed on two horses at a convenient 
height for the polishing operation. As shown in one of 
the illustrations, two swing grinders are available, both 
being supported from small manually-operated over- 
head traveling cranes to permit operation of the grinders 
wherever desired in the room. The grinder in the fore- 
ground of the illustration is a home-made machine 
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driven by a five-horsepower electric motor at 1,700 r.p.m. 
with double V-belt drive to the grinding wheel spindle, 
which operates at 2,400 r.p.m. The spindle may be pro- 
vided with a grinding wheel on either end, whichever 
is more convenient for the operator. The swing frame 
is counterbalanced by means of a coil spring made of 





View of main and side rods, also a pair of eccentric 
cranks, after the polishing operation 


3¥g-in. wire, coiled 3 in. in diameter and about 30 in. 
long. The spring-balanced swing frame, supported from 
the small overhead traveling crane as mentioned, moves 
easily under the pull of the operator as the grinding 
operation progresses along the length of the rod. 

The swing grinder shown in the background, and 











Two crane-supported swing grinders used in rod-polishing operations at the Omaha (Neb.) shops of the Union Pacific 
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similarly sustained from an overhead traveling crane, 
is a gear-driven machine furnished by Manning, Max- 
well & Moore, and differs from the home-made machine 
described primarily in the possibility of moving the 
grinder not only to any desired position in the shop but 
to revolve the plane of the wheel at will. This added 
flexibility in grinding is sometimes an important ad- 
vantage. 

In the grinding operation, a sharp wheel of No. 30 
alundum grain is used to rough-polish the rod, a dull 
wheel then being used for the polishing operation. All 
grinding is done dry. All edges of the rods are rounded 
to remove small cracks and tool marks. Certain parts 
of the rods must be polished by hand, or, in other words, 
by the use of a small portable high-speed pneumatic 
grinder; for example, inside the channel and around 
the boss, oil grooves and any parts of the rods which 
are inaccessible with the swing grinder. 

The grinding wheels, made of fabric, are conditioned 
each night by applying a coat of glue over the worn 
wheels and rolling them in a pan of the abrasive until 
the abrasive adheres and gives the desired cutting quali- 
ties when the glue is set. Wheels of varying diameters 
as required for the work are provided. The wheels are 
usually 8 in. in diameter for the swing grinder and 6 in. 
in diameter for the pneumatic grinder. Thin wheels 
are provided to work in the corners and oil grooves. 
The grinding and polishing room at the Omaha shops 
frequently works two and sometimes three shifts, in 
order to keep caught up on this important work. 


Reseating Swing- 
Cheek Valves 


INCE the seat of a swing-check valve lies at an angle 

of 45 deg. with the pipe connections, some device is 
necessary to hold the body of the valve at the proper 
angle when chucked in the lathe for refinishing the seat. 
The illustrations show,’ separately and in the lathe, a 
wooden block, 9 in. long by 7 in. square, recessed to hold 





This shows the method of recessing the wooden block 
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a 2-in. high-pressure reseating valve at the proper angle 


between the lathe centers. The block is clamped on the 


lathe carriage, being properly positioned with respect to 
the dead center in the tail stock. The seat cutter used 
in refinishing the valve seat is inserted in the valve. 





Recessed wooden block used in reseating a 2-in. high- 
pressure swing check valve on an engine lathe 


With an arbor of the proper size held in the lathe chuck, 
the lathe carriage and block are then moved up so that 
the arbor will screw into the cutter. The use of this 
device assures an accurately finished seat and a tight 
valve. 


Driving-Box 
Repairs 


T one important midwestern railroad shop, driving- 

box wear on both the shoe-and-wedge ways, as 
well as the lateral motion, is taken up by the application 
of bronzegy electric welding, which is subsequently ma- 
chined to the proper dimensions. Such a box, which has 
just been welded and placed on the boring mill, is shown 
in the illuggration which, incidentally, shows a safe and 
effective method of lifting driving boxes with a pneu- 
matic hoist and jib crane. This device consists simply 
of two steel plates, with the centers cut out, leaving two 





Driving box with side-bearing wear surface and shoe-and- 
wedge ways built up by electric bronze welding 


frames which are connected at the top by a U-bolt for 
attachment to the crane. These frames are easily placed 
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around the lips of the driving box and on the first up- 
ward motion of the crane, the driving box is firmly held 
without any possibility of slipping. 

The first operation in reconditioning a driving box, 
after it has been cleaned and the worn brass pressed out, 
is to face off one side of the box on a boring mill, se 
that when the electric-welded bronze is applied and ma- 
chined, the proper side-bearing clearance will be main- 
tained. Similarly, the shoe-and-wedge ways are planed 
for the application of new bronze bearing metal. 

The second operation is the application of bronze 
bearing metal by the electric-welding process. The 
shielded arc process is used with reversed polarity and 
employing an electric-welding machine which furnishes 
up to 325 amp. at 40 volts. The bronze welding wire 
is ¥% in. in diameter. No dovetails or holes are required 
in the surfaces being built up, as the électric-welded 
bronze is held very securely, being in fact, to all intents 
and purposes, a unit part of the driving box, which rings 
clearly when struck with a hammer after application of 
the bronze. Approximately 75 lb. of bronze, on the 
average, is required per box, being applied in six hours 
by a single operator. 

In applying the welded bronze on the face of the driv- 
ing box, a band of %-in. steel, 34 in. in height, is spot- 
welded around the outer circumference, and another 
band, 4 in. thick by 3% in. high, is placed on the inner 
partial circumference. The welder then builds up the 
face of the driving box with electric-welded bronze, 
using the inner and outer bands as a guide to indicate 
the proper height. These bands are subsequently re- 
moved and the provision of a clearance of % in. on the 
inner edge permits slotting the box and subsequent ap- 
plication of the crown brass with the collar bearing di- 
rectly on the steel driving box. On any subsequent ap- 
plication of bronze to take up side-bearing clearance, 
the bronze can be applied directly to the original bronze 
without removing it. This type of application, as men- 
tioned, is very solid and permanent. Shoe and wedge 
ways are built up by a similar process after being planed 
Y% in. below size so that when the 3-in. welding rod is 
applied, a light machine cut will just clean up the surface. 

The next operation in reconditioning driving boxes 
is slotting for the application of new crown bearings, 
which are then pressed in. The shoe and wedge faces 
are then planed, the crown brass bored and the side bear- 
ing faced off to the proper thickness. 


Piston 
Heads 


PRNHE illustration shows an interesting application of 
a bronze wearing surface to the lower half of a 
locomotive main piston. The head is first turned to 
standard blue-print dimensions and then set off center 
% 6 in. on the boring mill, the circumference of the pis- 
ton being undercut on one side, but leaving two steel 
ribs of the same width and location as the piston ring 
grooves, and having the full original diameter of the 
piston head. These ribs, which, of course, taper from 
a maximum of %¢ in. at the bottom of the piston to 
nothing at the center line, serve not only as a guide for 
the application of the bronze welded material, but save 
the application of bronze over that part of the piston 
circumference which is subsequently cut away for the 
piston ring grooves. The bronze wearing metal is ap- 
plied in this instance by the acetylene-welding method to 
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a depth slightly greater than the projecting steel ribs 
shown on the piston head at the left in the illustration. 
The head is then chucked on the boring mill at its original 





View showing piston head before and after application of 
the bronze wearing metal to the lower semi-circumference 


center and the surface of the bronze wearing metal ma- 
chined to a true circumference and the piston ring 
grooves cut, as shown on the head at the right in the 
illustration. 


Milling Main- 
Rod Boss 


HE operation of milling the boss on a solid-end 

main rod, using an Ingersoll vertical milling ma- 
chine, is shown in the illustration. The special milling 
cutter used is a 61%4-in. high-speed solid-tooth cutter. All 
of the material to a depth of 154¢ in. is removed in one 








Ingersoll vertical milling machine machining the boss on 
a solid-end main rod 


cut, this operation, including the set-up time and mak- 


ing a cut on each side of the rod, consuming about 5 
hr., which may be compared with 9 hr. for the former 
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method, using a boring bar with special facing tools and 
taking several %-in. cuts. 

This Ingersoll vertical mill was installed in 1925 and 
used on three shifts for 3% years. In order to keep up 
on rod work and other -miscellaneous machining opera- 
tions for which the vertical mill is adapted, the machine 
is operated on two shifts even under present conditions 
of greatly curtailed shop work. 


Trailer for 
Handling Units 


HE portable trailer shown in the illustration is used 

for handling flues and units from the stripping 
track in the back shop to the flue rattler or repair plant. 
It is made from 5% in., by 5% in., angles which are 
formed in crescent shape to provide for attaching a cable 





Superheater units are transported easily with this 
special trailer 


sling over the flues if it is desired to lift them from the 
trailer after they arrive inside of the shop and place 
them at the locomotive with the overhead crane. The 
axles are made from 4-in. by 4-in. steel and four 12-in., 
diameter roller bearing wheels are provided to enable 
handling the trailer with a portable tractor after it is 
loaded. 


Portable Hydrostatie 
Testing Pump 


N many of the larger back shops and enginehouses 
the hydrostatic testing equipment is carried about 
the shop by overhead cranes and placed where and when 





Hydrostatic test pump mounted on truck for handling 
without using the shop crane 
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needed. However, many shops do not have a crane for 
this purpose or cannot spare the portable cranes when- 
ever this equipment is needed. 

The testing equipment shown in the photograph is 
mounted on a carriage having four 9-in. diameter wheels 
and can be handled to any point in the shop by a single 
boilermaker or his helper. If a portable tractor is avail- 
able it can be used to move the testing equipment as the 
handle is so formed to fit into the tractor coupling. 


Hardened and Ground 
Die Heads 


HE Landis Machine Company, Waynesboro, Pa., 
has recently developed a new series of threading 
die heads which supplement the present Landis heads 
in the following types and sizes: The %-in. and %-in. 
Lanco heads (Type V) for hand-operated threading 
machines; the 5-in., 7%-in. and 1%4-in. Landex heads 
(Type L) for automatic screw machines ; and the %-in., 
%-in. and 1%-in. Landmatic heads (Type H) for 
turret lathes. While the new heads represent a radical 
departure from the conventional Landis design the 
chasers used are interchangeable with present heads. 
The chaser holders operate in dovetail slots ground 
in the body of the head and are designed for,rapid 
changing of chasers and to permit extremely accurate 
setting. The chasers are held in the holder by a short 
clamp actuated by a short hollow head screw. The 
head-opening action is obtained by moving the chaser 
holders away from the work and the position of the 








One of the Landis die heads taken apart 
to show the construction 


holder is controlled by prongs which are an integral 
part of a closing ring. The movement of the closing 
ring is controlled by a locking ring which, in closing, is 
rotated on the head body and, through tapered surfaces, 
forces the closing ring forward. Four offset surfaces 
on the front of the locking ring hold the closing ring 
in the locked position. 

The chaser seat in the holder is ground at an angle 
to the face of the die head and when the chaser is 
clamped in the holder it is inclined at an angle to the 
work. This practice of controlling the helix angle in 
the chaser holder instead of in the chaser simplifies the 
setting and grinding of the chasers, permits inter- 
changeability and makes possible the use of chasers of 
a given pitch for threading any diameter work within 
the range of the head. The die heads can be employed 
for cutting both right and left-hand threads by using 
the proper chasers. The same chasers are used for 
right- and left-hand work by grinding the cutting angles 
at both ends of the chasers. 
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Drill Cabinet for 
Machine Shop 


T is easy to make an attractive cabinet for small drills 

and other tools from %4-in. lumber or plywood. The 
size may be adapted to the needs of the shop. The 
wood should be stained or varnished. Light metal 1s 
cut and inserted into slots sawed in the inner face of 
the wood drawers to form several trays in each. The 
size of drills, taps, etc., is stamped on a tin tag and 


With a cabinet like this drills can always be found easily 


tacked on the front at each tray. On the side of the cabinet 
tin tags are placed showing the different sizes con- 
tained in the trays of each drawer. For instancé, “Drills 
from 0 to 50.” This aids in finding the desired size 
quickly. In making the usual sloping wood rack for 
large drill bits, as shown at the top of the illustration, 
two or more may be joined together by nailing square 
sections of board to the edges, near the top of one rack 
and the bottom of the other. This facilitates the use 
of this type of rack. 


Pipe 
Cutting Machine 


HE Linde Air Products Company, 30 East Forty- 
Second street, New York, has recently placed on 
the market an Oxweld pipe-cutting and beveling ma- 
chine. It consists of a center rod with three spreading 
arms which press against the inner wall of the pipe, 
holding it in position, with an arm supporting a blow 
pipe than can be adjusted to the desired angle of the 
cut. The blow pipe and arm rotate without the use of 
a crank for quick centering of the device, and by means 
of a crank when doing actual cutting. 
This machine will take almost any hand-cutting blow 
pipe, is readily portable, and its operation is extremely 
simple. Once centered in the pipe the operator merely 
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turns the crank, causing the blow pipe to rotate evenly 
around the pipe, making a clean machine-like cut. The 


Oxweld machine for beveling and cutting pipe 


cutting and beveling machine is particularly adapted to 
jobs where large quantities of pipe are to be cut and 
beveled. 
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Constant Level 
Oil Control 


HE Lunkenheimer Company, Cincinnati, Ohio, has 
recently developed the “Alvor” constant level oil 
control. It is designed to maintain automatically a 
constant oil level in ring oiled bearings or anti-friction 
bearings suitable for oil bath lubrication, and insures 
against failure of oil supply. The Alvor feeds only 
enough oil to maintain the required level, and as long 
as any oil shows in the glass bottle none need be added. 
This device operates on the liquid seal principle. It 
feeds only when the oil level in the bearing drops below 
the end of the shank, breaking the liquid seal and per- 
mitting air to enter the bottle. It will not feed as long 
as the oil level is at or above the beveled end of the 
shank. 


Equipment for handling heavy work in the enginehous¢ 
contributes to the low cost of running repairs 
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Among the 
Clubs and Associations 





Rartway Car MEn’s Cuus or Peoria & 
PEKIN.—The December 15 meeting of the 
Railway Car Men’s Club of Peoria & Pekin 
will be questions and answers night. The 
meeting will be held at 7 p. m. at the 
Union Depot, Peoria, Il. 


Pactric Rattway Crius.—The original 
playlet “The Peddlers and the Purchasing 
Agent, or The Three Little Pigs and the 
Big Bad Wolf” will be presented at the 
annual associate members jinks of the Pa- 
cific Railway Club which will be held at 
7:30 p. m. on December 14 at the rooms of 
the Transportation Club, Palace Hotel, 
San Francisco, Cal. 


New EncLanp RatLroap CLus.—“Using 
Locomotives for Fuel Economy” is the 
title of the paper to be presented by A. A. 
Raymond, superintendent fuel and loco- 
motive performance, New York Central, 
before the December 12 meeting of the 
New England Railroad Club which will 
be held at. the University Club, Boston, 
Mass. Dinner will be served at 6:30 p. m. 


Car ForEMEN’s ASSOCIATION OF CHI- 
caco.—The regular monthly meeting of the 
Car Foremen’s Association of Chicago, 
scheduled to be held Monday evening, De- 
cember 11, at the Hotel LaSalle, Chicago, 
will be devoted to a consideration of inter- 
change rules governing the shipment of 
explosives. E. J. League, inspector, Bu- 
reau of Explosives, will present the paper 
of the evening, “Handling Explosives and 
Other Dangerous Articles.” 


New York RaiLroAp CLus.—The sixty- 
first annual dinner of the New York Rail- 
road Club will be held at the Hotel Com- 
modore, New York, on Thursday evening, 
December 14. Preceding the dinner, which 
is scheduled for 7:00 p. m., a reception will 
be held, beginning at 6:15 p.m. Arrange- 
ments for the dinner are being made under 
the direction of the general committee, the 
general chairman and vice-general chair- 
man of which are, respectively, Thomas P. 
O’Brian, sales manager, O. M. Edwards 
Company; and E. A. Jones, purchasing 
agent, Lehigh Valley. 


Directory 





The following list gives names of Secretaries, 
dates of next regular meetings and bpp of 
meang of mechanical associations and railroad 
cimos: 
Arr-Brake Assocration.—T. L. Burton, Room 

2205, 150 Broadway, New York. 
Attrep Ramtway Suppty Assocration.—F, W. 
Venton, Crane Company, Chicago. 
American Rarttway Associtation.—Division V. 
—MecHanicat.—V. R. Hawthorn, 59 East 
Van Buren street, Chicago. 
Division. V.—Egurpment Parntinc Ssc- 
tTIon.—V. R. Hawthorn, Chicago. 
Division VI.—PurcHase anp Srores.— 
W._ J. Farrell, 30 Vesey street, New York. 
Division I.—Saretry Sxctron.—J. 
Caviston, 30 Vesey street, New York. 
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Division VIII.—Car Service Division.— 
Cc Buch, Seventeenth and H streets, 
Washington, D. C. 

AMERICAN Raitway Toot Foremen’s Assocta- 
tion.—G. G. Macina, 11402 Columet avenue, 
Chicago. 

AMERICAN Society OF MECHANICAL ENGINEERS. 
—-Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. 

Rartroap Diviston.—Marion B. Richard- 
son, Rodm 332, 30 Church street, New York. 

MacuineE SHop Practice Divisiton.—R. 
E. W. Harrison, 6373 Beechmont avenue, 
Mt. Washington, Cincinnati, Ohio. 

Marertats HANDLING Drvision.—M. W. 
Potts, ew Company, 1440 Broad- 
ae New York. 

11 anp Gas Power Drviston.—Edgar J. 
Kates, 1350 Broadway, New York. 

Fuets Division.—W. G. Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 

CanapIAN Rattway Crus.—C. R. Crook, 2276 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month ex- 
cept in June, July and August at Windsor 
Hotel, Montreal, , eg 

Car DEPARTMENT OrrFicers AssocrtaTion.—A., S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForEeMEN’s AssocIATION oF Cuicaco.—G., K. 
Oliver, 2514 West Fifty-fifth street, Chicago 
Regular meetings, second Monday in each 
month except June, July and August, La Salle 
Hotel, Chicago, 

CentRAL Rattway Crus oF Burrato.—M. D. 
Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meeting, second Thursday 
each month except June, July and August, 
at Hotel Statler, Buffalo. 

CreveLranp Rattway Crius.—F. B._ Frericks, 
14416 Alder avenue, Cleveland, Ohio. Meet- 
a second Monday each month, except June, 
qely and August, at the Auditorium Hotel, 

ast Sixth and St. Clair avenue, Cleveland. 

Eastern Car ForemMen’s Association.—E, L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings, fourth 
Friday of each month, except June, July, 
August and September. 

INDIANAPOLIS Car INSPECTION AsSocIATION.——R. 
A. singieten, 822 Big Four building, Indian- 
agota, nd. Regular meetings first’ Monday 
of each month, except July, August and 
September, at Hotel Severin, Indianapolis, 

at i - m. Noon-day luncheon, 12:15 p. m. 

for Executive Committee and men interested 
in the car department. . 

INTERNATIONAL AILWAY GENERAL FoREMEN’S 
AsSsOcIATION.—William Hall, 1061 W. + Wa- 
basha street, Winona, Minn. 


Master BorterMaAKERS’ AssociaTion.—A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N . 

New Encianp Rartroap Crus.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. Reg- 
ular meeting, second Tuesday in eack: month, 
eg 8 June, July, August and September. 

New York Rartroap Cius.—D. W. Pye, Room 
527, 30°Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Assocration.—E. N. 
Myers, chief interchange inspector, Minne- 
sota ransfer Railway, St. Paul, Minn. 
Meeting first Monday each month, except 
une, July and August, at Minnesota 

ransfer Y. M. C. A. Gymnasium building, 
St. Paul. 

PaciFic Rattway Cius.—William S. Wollner, P. 
O. Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately 

Rartway Car MEn’s CLus.or PEorIA AND PEKIN, 
—C. L. Roberts, R. F. D. 5, Peoria, Il. 

Rartway Cuus oF PittspurcH.—J. D. Conway, 
1941 Oliver building, Pittsburgh, Pa. Regu- 
lar meeting fourth Thursday in month, ex- 
cept June, July and August, Ft. Pitt Hotel, 
Pittsburgh, Pa. 

Rattway Fire Protection Association.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 
Annual meeting October 17-18, Hotel 
Stevens, Chicago. 

Rattway SupPLy MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver beeint Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Ameri- 
can Railway Association. 

SouTHERN AND SOUTHWESTERN Raitway CLus.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in Janu- 
ary, March, ay, July, September and 
November. Annual meeting, third Thursday 
in November, Ansley Hotel, Atlanta, Ga. 

Surpty Men’s Association.—E. H. Hancock, 
treasurer, Louisville Varnish Company, Louis- 
ville, Ky. Meets with Equipment Painting 
Section, Mechanical Division American 
Railway Association. 

Toronto Rattway Cius.—N. A, Walford, dis- 
trict supervisor car service, Canadian Na- 
. tional, Toronto, Ont. Meetings first Friday 
of each montk: except June, July and August. 

TRAVELING ENGINEER’s AssociaTION.—W. OQ. 

Force awry 1177, East Ninety-eighth street, 
Cleveland,’ ‘Ohio. 

Western: -_Ratrway Crus.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings 
third ‘Monday in each month except June, 

' July, August and September. 


* * 
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Chesapeake & Ohio shop at Huntington, W. Va.—Looking from the balcony 
over the light machine bay through erecting to wheel and boiler bays 
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Tue Kansas City SOUTHERN is con- 
structing 100 single sheath box cars in its 
own shops at Pittsburg, Kan. 


THe CarsipeE & CarsoN CHEMICAL Cor- 
PORATION has ordered four aluminum tank 
cars of 8,000 gal. capacity from the Gen- 
eral American Transportation Corporation. 


Tue MatHieson ALKALI Works has 
ordered 10 tank cars of 30 tons’ capacity 
for carrying liquid chlorine, from the 
General American Transportation Cor- 
poration. 


Tue Unirtep States Navy has ordered 
eighteen 50-ton flat cars, two 70-ton flat 
cars, seven 50-ton box cars, four 50-ton 
gondola cars, two 50-ton hopper cars from 
the Haffner-Thrall Car Company, Chi- 
cago. 


THE ORANGE BLossom SPECIAL, New 
York-Florida train operated by the Sea- 
board Air Line in conjunction with the 
Pennsylvania and the Richmond, Fred- 
ericksburg & Potomac, will commence this 
season’s operations on January 2, 1934, 
with completely air-conditioned equipment, 
according to a recent announcement. The 
air-conditioning system of the Pullman Car 
& Manufacturing Corporation will be used. 

i 

THe PEenNnsytvania has placed orders 
for 500 automobile box. cars of large 
dimensions to. be constructed at the rail- 
road company’s shops. They will be simi- 
Jar to the 250 automobile box cars which 
have been built and gradually placed in 
service since last fall.. A special loading 
device will be installed in the cars which 
will permit the placing of four average 
size automobiles in each car. Work of 
assembling material will be started at once. 
Just as soon as it has been received, the 
actual construction of the cars will be 
started. 


A Group of employees of the Colorado 
& Southern who will be affected by trans- 
ferring coach repair work from Denver, 
Colo., to the shops of the Chicago, Bur- 
lington & Quincy at Aurora, Ill, have 
requested the Public Utilities Commission 
of Colorado to intervene with Federal 
Co-ordinator Joseph B. Eastman or with 
the Interstate Commerce Commission and 
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ask that the Colorado & Southern be 
directed to suspend its order transferring 
the work. The employees maintain that 
if the company closes its shops without an 
order from Mr. Eastman, the company 
would not be obliged to take the men on 
again at other points on the road; whereas 
if an order were issued by Mr. Eastman 
permitting the closing, the road would be 
required under the law to re-employ the 
workmen affected by the order. 


Pennsylvania to Spend $84,000,000 
on Improvements 


Tue PENNSYLVANIA has been allotted 
not to exceed $84,000,000 by the Public 
Works Administration to complete its elec- 
trification between New York and Wash- 
ington, D. C., and to purchase new equip- 
ment. 

The P. R. R. plans to spend a total of 
$78,000,000 by the end of 1934 and $5,000,- 
000 during 1935. About $39,000,000 is to 
be spent for roadway and equipment, in- 
cluding $15,850,000 for electrical material 
and equipment. Electric locomotives to 
be purchased include 28 passenger, 60 
freight, 14 switching and 30 to be con- 
verted from d.c. to ac. Twenty-three 
multiple unit passenger cars will be ac- 
quired at a cost of $1,087,000. Sixteen 
million dollars will be spent for 7,000 
freight cars to be built in company shops; 
these include 500 box with automobile 
loaders, 3,000 box without automobile load- 
ers and 2,000 other box and 1,500 flat cars. 
It is estimated that this will give work to 
18,000 men in 35 states. The Pennsylvania 
will probably arrange to sell to the gov- 
ernment 15- to 30-year collateral trust notes 
maturing serially each year. 


R. F. C. Reduces Interest Rate to 
Promote Relief Employment 


For THE PURPOSE of better enabling rail- 
roads to employ additional men and make 
extra purchases of supplies during the 
winter and succeeding months, the board 
of directors of the Reconstruction Finance 
Corporation has reduced the interest rate 
on loans to railroads, including both new 
loans and existing loans, from 5 per cent 
per annum to 4 per cent per annum for a 
period of one year from November 1. 

This action, Chairman Jones explained, 
is based upon requests for a reduction in 
interest rates from a number of railroad 
executives, who have offered to use the 
amount of such reduction, together with 
substantial additional funds, in making ex- 
traordinary expenditures during the next 
six months. 

“This would mean expenditures for 
labor, equipment and material over and 
above their budgets for this period, or in 
excess of the program presently contem- 
plated by them, the purpose being to help 
to promote the President’s recovery pro- 





gram,” he said. “In the light of these 
representations, and in order to afford the 
railroads an opportunity to render this 
additional assistance, the board felt justi- 


fied in granting this temporary interest 


reduction. 

“The directors of the R. F. C. have 
taken this action with the expectation that 
the savings in interest will be availed of 
and used by the railroads in the spirit 
herein outlined, together with very substan- 
tial additional amounts to be otherwise 
provided and expended by the railroads in 
relief employment.” 

The outstanding R. F. C. loans to rail- 
roads at the end of October amounted to 
$330,156,513, which had been advanced to 
61 railroads. This makes the R. F. C. 
interest rate correspond temporarily to that 
offered by the Public Works Administra- 
tion for longer terms. 


Committee To Study Car Pooling 


THE FEDERAL CO-ORDINATOR OF TRANS- 
PORTATION On November 15 announced the 
appointment of a committee of railroad 
mechanical and accounting officers who will 
co-operate with his organization in its 


* study of freight-car pooling. The com- 


mittee consists of the following, who have 
not been detached from their present posi- 
tions, but who will devote such time as 
may be necessary to the task assigned 
them : 

Eastern Region 


Livingston Martin, master car builders ac- 
counts, Baltimore & Ohio. 

A. E. Calkins, superintendent of rolling stock, 
New York Central. 

R. L. Kleine, assistant chief of motive power, 
Pennsylvania. 

Western Region 

K. F. Nystrom, superintendent car department, 
Chicago, Milwaukee, St. Paul & Pacific. . 

Ss Taylor, master car builder, Missouri 
Pacific. 


J. F. Tribble, car repair accountant, Union 
Pacific System. 
Southern Region 


C. J. Bodemer, superintendent of machinery, 
Louisville & Nashville. ; 

B. F. Allen, auditor of disbursements, Sea- 
board Air Line. 

W. B. Henley, traveling mechanical inspector, 
Illinois Central. 


“These officers, working in conjunction 
with the Co-ordinator’s Section of Car 
Pooling, will undertake to formulate rules 
for the proper maintenance of freight cars 
under a pool operation,” according to the 
announcement. “As the co-ordinator has 
previously pointed out, it is generally con- 
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ceded that the lack of an adequate and 
satisfactory maintenance program has been 
the greatest drawback in pool plans here- 
tofore advocated. This study is not to be 
understood as implying any commitment 
to a pooling plan, but rather as an impor- 
tant step in determining the feasibility and 
desirability of such a plan. A comprehen- 
sive survey of the freight-car equipment 
(including the repair and retirement pro- 
gram) of all Class I railroads has just 
been completed, and the information de- 
veloped is available to the committee in 
its further study of the subject.” 


Power Reverse Gear Order 
Annulled in Federal Court 


THE ORDER of the Interstate Commerce 
Commission requiring the railways to in- 
stall power reverse gears on locomotives 
was annulled by three federal judges at 
Cleveland, Ohio, on November 24. In the 
opinion, the judges held that the commis- 
sion, in ordering the installation of the 
apparatus on the ground.that there were 
more accidents with hand gear locomotives 
than with power gear locomotives, had 
ruled quantitatively rather than qualita- 
tively. 

The commission’s order, based on a find- 
ing that the safety of employees and 
travelers on railroads requires it, holds 
that all steam locomotives built on or after 
April 1, 1933, must be equipped with a 
suitable’ type of power-operated reverse 
gear. The order followed an investigation 
made on a complaint filed by the Brother- 
hood of Locomotive Engineers and the 
Brotherhood of Locomotive Firemen and 
Enginemen. It directed that all steam loco- 
motives used in road service prior to April 
1, 1933, which weigh on driving wheels 
150,000 Ib. or more, and all used in switch- 
ing service which weigh on driving wheels 
130,000 Ib. or more, be equipped with 
power-operated reverse gears the first time 
they are given repairs of Class 3, or 
heavier, and that all such locomotives shall 
be so equipped before January 1, 1937. 
While the order was originally made effec- 
tive April 1, the effective date was later 
changed to July 1, 1933. In June the 
American. Railway Association and the 
American Short Line Railroad Association 
filed a petition asking the Interstate Com- 
merce Commission to postpone the effec- 
tive date of this order, pending a decision 
on their request that the federal district 
court of the Northern District of Ohio set 
aside the commission’s order. 


Eastman Launches Inquiry as 
to Locomotive Needs 


Co-oRDINATOR EASTMAN on November 8 
addressed to the executives of Class I 
railroads personal letters with which were 
enclosed copies of a questionnaire calling 
for specific information covering the de- 
scription, condition and potential capacity 
of steam locomotives. The purpose of the 
inquiry is to secure reliable data bearing 
upon the needs of the railroads with re- 
spect to the retirement, replacement or 
modernization of their motive power, he 
said. A secondary purpose is to lay the 
foundation for more uniform and illumi- 
nating records of motive power supply and 
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condition for the guidance of operating 
officers and the information of regulatory 
bodies. 

The survey calls for a detailed descrip- 
tion of steam locomotives, separated by 
class, age and tractive power, with figures 
for each series showing original cost and 
accrued depreciation. In the case of loco- 
motives scheduled for retirement, addi- 
tional information covering the net salvage 
value and the retirement charge is required. 

The railroads are requested to outline 
a program based upon the experience and 
judgment of responsible officers covering 
proposed retirements and repairs annually 
through the year 1938. In determining the 
retirement program, the railroads are asked 
to give consideration to the advisability of 
relieving current operating expenses of 
charges to “Retirement” by securing special 
authority from the Interstate Commerce 
Commission to include such charges in 
“Profit and Loss.” The co-ordinator states 
that this method has already been adopted 
by a number of carriers, resulting in the 
dismantling of a great many cars and loco- 
motives which, by reason of age or obso- 
lescence, could not be economically con- 
tinued in service. 

The questionnaire also inquires into the 
character and condition of so-called “stored 
serviceable” locomotives upon which the 
carriers rely as a reserve to take care of 
any substantial increase in traffic. The 
tractive capacity and the potential mileage 
remaining in the stored units will be re- 
ported. A similar statement of locomo- 
tives awaiting repairs is requested, sepa- 
rated between types of locomotives and 
the class of repairs required, with estimates 
of the cost of repairs. 

A combination of these statements will 
give the co-ordinator a picture of the 
maximum potential capacity of the motive 
power now in existence. 

As throwing further light upon the ques- 
tion of economy in maintaining locomo- 
tives, repair costs for the various series 
will be shown with comparison of the 
service secured over a given period. In 
computing average costs, both locomotive 
miles and potential horsepower miles will 
be used as units. 

The executives are also -requested to 
submit any information which they have 
developed within the past four or five 
years relating to the merits or economic 
values of any certain types of locomotives. 
Replies are requested at the earliest prac- 
ticable date. 


Public Works Administration to 
Finance Railroad Equipment 
Loans 


Tue Pusric Works ApDMINISTRATION 
has outlined its policy in connection with 
railroad equipment loans as follows: 

“That from such railroads as need equip- 
ment the government will buy their equip- 
ment trust notes month by month in 
amounts that may be necessary to meet 
these purchases. These notes are to run 
15 years on freight equipment and 20 years 
on locomotives and passenger cars at 4 
per cent interest, and the federal govern- 
ment will not charge any interest the first 
year.” 

A press statement issued by the Public 


" Railway Mechanical Engineer 





Works Administration says that Frank C. 
Wright, director of the recently created 
Transportation Loan Division, has reported 
to Administrator Ickes that progress has 
been made in discussions with railroad 
officials looking toward loans from the 
public works fund, but that the names of 
individual roads with which negotiations 
have been conducted will not be announced 
until the negotiations result in definite 
allotments. This statement emphasized the 
opportunities for loaning money on se- 
curity to be used for repairing locomotives 
and freight cars that have long been out 
of commission and awaiting repairs, and 
it is understood that the question of the 
labor restrictions does not apply to such 
work or to the use of rails, where the rail- 
roads employ their own forces, as it does 
in the case of contracts to be made by 
railroads with others for furnishing equip- 
ment and materials. In such cases the 
requirements of the N. R. A. codes ap- 
plicable to the various industries are ex- 
pected to govern, but as to some the codes 
have not yet been adopted. 

“Many railroad shop towns have been 
black spots on the unemployment map, for 
all roads have been forced to cut repair 
work on motive power and rolling stock 
to the bone for the last three years,” ac- 
cording to the P. W. A. statement. “Many 
shops have been closed down entirely for 
long periods, while others have operated 
on part-time basis. This has been the 
cause for deep concern on the part of rail 
managers, who have given their shop men 
all the employment possible with the funds 
at their command. 

“By deferring repairs that should have 
been made, the railroads have built up a 
large backlog of employment, indicated by 
the fact that on January 1, 1932, the Class 
I carriers had only 6,990 locomotives out 
of service and undergoing or awaiting 
repairs, while by July 1 of this year the 
number had increased to 11,203, or more 
than 22 per cent of all locomotives owned 
by Class I roads. To replace the locomo- 
tives taken out of service to await repairs, 
the roads have drawn on the reserves of 
serviceable engines that are kept stored 
away to meet emergencies. On January 1, 
1932, the Class I roads had 10,982 service- 
able engines in storage, but on October 1 
of this year that number had been cut 
nearly in half, to 5,522, * * * 

“A further indication of the size of this 
backlog of accumulated employment in 
railroad repair shops is the fact that the 
number of freight cars of all descriptions 
awaiting or undergoing heavy repairs in- 
creased from 61,287 on January 1, 1932, 
to 231,768 on August 1 of this year. 

“Railroad shop activity has been pick- 
ing up since midsummer, but the amount 
that individual roads have been able to 
spend on both current and deferred repairs 
has been limited by the revenues of each. 
Little money has been borrowed for that 
purpose. The necessity of remaining 
within the limits of budgets that are gov- 
erned from month to month by revenues 
is causing the closing down of many shops 
for a number of days each month at the 
time of year when the earnings of em- 
ployees should be the largest. * * * 

“It is essential,” Mr. Wright reported 
to Administrator Ickes, “that the roads 
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have enough serviceable locomotives and 
freight cars to take care of the increased 


trafic that they must be prepared ‘to 
handle. Loans of Public Works'' funds 
to carriers will enable them to get ready 
for this increased business while at the 
same time moving men off of relief rolls 
onto pay rolls. 

“Money borrowed by carriers for repair 
work can be converted into immediate em- 
ployment, for repair jobs do not involve 
the drawing up of elaborate plans, specifi- 
cations and contracts; advertising for 
bids and awarding contracts, and other 
delays that are unavoidable on construc- 
tion projects carried on by the federal 
government and municipal authorities under 
the accumulation of controlling laws. 

“Negotiations necessary to clearing away 
details and closing these loans are moving 
forward rapidly, and in the meantime, 
plans are being perfected by the borrowing 
roads, steel companies and other material 
manufacturers for getting men back to 
work immediately.” ' 

As a result of the decision reached by 
Co-ordinator Eastman not to allocate the 
proposed rail orders himself the railroads 
are being allowed to place their own orders, 
subject only to the condition that the rail 
be bought at the cheapest place from the 
standpoint of cost at point of use. Where 
the costs are equal the roads may divide 
their orders among the steel companies 
as they deem proper but it is the desire 
of the government, in view of the fact that 
its efforts resulted in a reduction in the 
price of rails, that the orders be distri- 
buted in such a way that the companies 
will have no cause to complain of unequal 
distribution. 


Eastman Suggests Increased Car 
Retirements 


Co-orpDINATOR EASTMAN on November 
25 addressed personal letters to the chief 
executive officers of Class I railroads, with 
which were enclosed several statements re- 
lating to freight car equipment comprising 
the summarized replies to his questionnaire 
which called for a complete survey of the 
freight car equipment of all Class I rail- 


pooling, but a secondary object is to direct 
the attention of railroad executives to the 
condition of their own freight car supply, 
with a view to effecting the retirement of 
worn out or obsolete equipment. 

The original questionnaire is being sup- 
plemented, the Co-ordinator continues, by 
inquiries directed to those railroads whose 
reports, when analyzed, indicate conditions 
which call for a more detailed study of re- 
pair programs. The distribution of the 
summaries is designed to provide railroad 
officers with general data which may be 
used for comparison in studies of their 
own particular equipment condition. 

The statements, consisting of five sec- 
tional summaries, show by classes of cars, 
separated into five-year age groups, the 
number in service, their average age, orig- 
inal cost, amount of depreciation, the type 
of construction and the number scheduled 
for retirement through 1935. 

In commenting on the summaries the 
Co-ordinator calls attention to the various 
factors which should be considered in de- 
termining obsolescence or unserviceability 
of a freight car. While recognizing that 
age alone is not the measuring stick, the 
fact that over 300,000 cars, or 15.4 of all 
freight cars, are more than 25 years old, 
is cited as “indicating the need for a care- 
ful revision of repair programs which call 
for heavy expenditures to continue the 
older cars in service.” Attention is also 
called to the fact that the average of 15.6 
years understates the age of freight cars 
to the extent that rebuilt cars are included 
as new cars. 

The effect of the tare weight upon op- 
erating costs is also stressed in the co- 
ordinator’s comments. Attention is di- 
rected to the excessive ratio of tare to car- 
rying capacity in cars of older designs. 
As an example, reference is made to the 
new American Railway Association’s stand- 
ard 50-ton box car, with a ratio of 34.5 
per cent dead weight to revenue load, com- 
pared with a ratio of 43.2 per cent in box 
cars over 25 years old. 

In the tabulation of car construction, 
separations are made as between wooden 
and steel cars. The summary discloses the 
fact that 95.4 per cent of all cars have 
steel underframes. 





The Co-ordinator is “somewhat dis- 
turbed” to find that the programs of a few 
roads contemplate the expenditure of con- 
siderable amounts in repairing the older 
cars without replacing the arch-bar trucks, 
“the early elimination of which is advo- 
cated by railroad officers in the interest of 
safety and economy.” 

The average cost of all railroad freight 
cars is given as $1,596, while the amount 
of accrued depreciation averages $647 per 
car. At the present average age of 15.6 
years, this rate of depreciation, with due 
allowance for salvage value, assumes an 
average life of 34.6 years, while the Co- 
ordinator points out that only 2.8 per cent 
of all cars are over 30 years of age. The 
inference, he says, is that freight car equip- 
ment in general is somewhat under-depre- 
ciated. 

The suggestion is made that the reluc- 
tance of some railroads to retire the older 
cars may be due to a desire to avoid bur- 
dening current operating expenses with the 
cost of retirement. A remedy for this con- 
dition is proposed in the suggestion that 
the railroads request special authority from 
the Interstate. Commerce Commission to 
charge to “Profit and Loss” the cost of re- 
tirement not covered by accrued deprecia- 
tion and salvage. The Co-ordinator re- 
ports that the responses to this suggestion 
have been encouraging, and those roads 
which have not as yet set up a retirement 
program are asked to give further con- 
sideration to the question, in the light of 
the facts developed in the survey. 

In a separate summary, the Co-ordinator 
reports the number of cars scheduled for 
general repairs and retirement. For the 
last half of 1933, 70,828 cars, or 3.5 per 
cent of the ownership, are being retired and 
107,195, or 5.2 per cent, given general re- 
pairs. In 1934 and 1935, the retirements 
are given at 78,022 and 69,940 respectively, 
and the repairs as 231,619 and 229,887. 
The total is given as 218,790, or 10.7 per 
cent, to be retired, and 568,701, or 27.7 per 
cent, to be repaired. 

The Co-ordinator’s comment is to the 
effect that a revision of repair programs, 
with a view to long-range economy rather 
than expediency, will probably increase the 
number of retirements and decrease the 























roads. This survey forms the basis of A similar separation is made for truck number of general repairs and that a fur- 
Cars to Be Retired and Repaired—1933, 1934 and 1935 1 
1933 1934 1935 Total 
Retire Repair Retire Repair Retire Repair Retire Repair 
RES Ds Bea 36,264 50,522 36,253 104,811 31,442 104,409 103,959 259,742 
MMI? 0 ex's). Sak Koss snus » 1,695 1,349 4,716 968 5,421 4,673 11,83 
240 1,631 1,322 1,189 1,873 4,796 3,43 
3,082 2,433 10,676 2,746 8,976 6,395 22,734 
13,597 19,331 48,474 17,025 47,178 52,751 109,249 
35,755 12,459 54,743 11,338 55,276 2,240 145,774 
1,786 4,217 5,966 4,747 5,684 12,577 13,436 
352 186 595 330 690 522 1,637 
166 163 316 155 380 877 862 
WANS Wit ois Libs aaa secede 70,828 107,195 78,022 231,619 69,940 229,887 218,790 568,701 
Per cent of total owned (as of July 
ENE SU wesSeuencavbees cece ss 3.5 5.2 3.8 11.3 3.4 11.2 10.7 27.7 


NOTE: Figures for 1933 represent program from July 1 to December 31, 1933. 








what is described as probably the most 
comprehensive study of the general freight 
car situation ever undertaken in the United 
States. 

The Co-ordinator states that the purpose 
of the inquiry is to develop facts for use 
in consideration of the feasibility of car 
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construction, and emphasis is placed upon 
the fact that cars equipped with arch-bar 
trucks, which under the rules of the 


American Railway Association will not be 
accepted in interchange after January 1, 
1936, still constitute 32.1 per cent of the 
total freight car equipment. 


ther study of the questionnaire returns may 
develop .other items of general interest, in 
which event subsequent bulletins will be 
issued. 
The schedule for retirements and repairs 
is given in the accompanying table. 
(Turn to next left-hand page) 
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WROUGHT IRON DOUBLE 
REFINED 











How well equipped are your spring and brake rigging 
/ pins to withstand sudden shocks and extreme loads? « « « Such pins, of course, have a 
hard surface to resist wear. But underneath this surface they should be tough, not brittle. 
« « « Agathon Nickel Iron has a reputation for toughness. Observe the test illustrated 
above and note the toughness of the Agathon Nickel Iron under repeated hammer blows. 

Toncan Iron Boiler Tubes, Pipe, Plates, Cul- 

« « « This modern alloy iron is ideal for all case-hardened work. There are no slag spots ‘eis Rivets, Tender Plates and Firebox 


or seams, and warping is almost negligible. Grinding is unnecessary and the finished Swe! Asathon ron orpins and bushings 


M 
cosi with Agathon Nickel Iron is lower. Use it for all case-hardened pins and bushings. pene rtdecn n  al 
sheets - Agathon Nickel Forging Steel. , 
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Supply Trade Notes 





A. M. CastTLe & Co., Chicago, have been 
appointed exclusive sales representatives on 
the Pacific Coast for the Inland Steel Com- 
pany, Chicago. The sales will be handled 
through the Castle Company’s Los Angeles, 
Cal., San Francisco and Seattle, Wash. 


Freon E. Bynum of Oklahoma City, 
Okla., has entered the service of the In- 
land Steel Company, Chicago. He will 
be affiliated with the St. Louis, Mo., office 
of the company to sell its products in the 
states of Oklahoma and Arkansas. Mr. 
Bynum was formerly associated with the 
Gulf States Steel Company. 


Puitie L. Maury has acquired a sub- 
stantial interest in The Valle’ Company, 
Cleveland, Ohio, and has become the com- 
pany’s executive vice-president and treas- 
urer. Dr. C. D. Valle’ continues as presi- 
dent. The Company specializes in paints, 
varnishes and lacquers for industrial use. 


THE Vascotoy-RAMEtT CoRPORATION, 
North Chicago, IIl., has been organized for 
the manufacture of all grades of tantalum 
carbide and the production of all kinds of 
tantalum carbide cutting tools, dies, wear- 
ing surfaces and similar products. In this 
company are consolidated the tantalum car- 
bide manufacturing divisions of the Vana- 
dium-Alloys Steel Company, the Fansteel 
Products Company, Inc., and the Ramet 
Corporation of America. 


CrypeE P. Ross and David E. White, 
have severed their connections with 
Roberts and Schaefer Company and have 
organized the Ross and White Company, 
with offices in the Daily News building, 
Chicago, to engage in the designing and 
building of railroad locomotive coal, sand 
and cinder plants, and equipment for use 
in such facilities. Glen O. Morford, who 
had been in charge of design in the rail- 
road department of Roberts and Schaefer 
Company for the past 13 years has re- 
signed to become chief engineer of the 
new company. 


O. B. ScHMELTz, formerly of the Put- 
nam Machine Works of Manning, Max- 
well & Moore, and more recently con- 
nected with The Arch Machinery Company 
of Pittsburgh, Pa. has become associated 
with Thomas M. Rees, 18 Fancourt street, 
Pittsburgh, in representing Bryant Ma- 
chinery & Engineering Company in the 
Pittsburgh district. The lines handled for 
Bryant in this district include Dreses radial 
drills, Boye & Emmes lathes, Ohio hori- 
zontal boring, drilling and milling ma- 
chines, shapers and planers, Cleereman 
heavy-duty drills, Kling heavy-duty grind- 
ers. Imperial arc welders and Thompson 
grinders. Bridgeport Safety Emery Wheel 
Company and Greenfield Tap & Die Corpo- 
ration are also represented. 


Obituary 


Martin K. Nortuam, head of Railway 
and Manufacturers Agents, Chicago, died 
on November 25 of heart failure. 


Morton Kirk Moore, for many years 
in charge of sales of car wheels for the 
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Decatur Car Wheel Company, at Decatur, 
Ala., and Birmingham, which later became 
part of the Southern Wheel Company, died 
on November 24, at Jacksonville, Fla. Mr. 
Moore was born at Charleston, S. C., 71 
years ago. For the past few years he has 
been engaged in selling locomotive grate 
bars and locomotive automatic fire doors, 
with headquarters at Jacksonville. 


ArtHuR EvucGENE Brapy, vice-president 
and treasurer of Jenkins Bros., died on 
November 4 at his home in New York. 
Mr. Brady was born in Athens, Greene 
County, New York, on September 27, 1875. 
He became associated with Jenkins Bros. 
in New York in 1893 as junior clerk. In 
1896 he was promoted to the position of 
head bookkeeper and cashier, in 1902 be- 
coming director and auditor of Jenkins 
Rubber Company of New Jersey; in 1906, 
director and treasurer of Jenkins Bros. 
Limited, and in 1907, director and treas- 
urer of Jenkins Bros., of New York. In 
March, 1930, he was elected first vice- 
president of the New York and New Jer- 
sey companies, all of which offices he held 
until his death. 


Frep K. SHULTs, eastern representative 
of the Bettendorf Company, vice-president 
of the MacLean-Fogg Lock Nut Company. 
eastern representative of the W. N. Thorn- 
burgh Manufacturing Company and of the 
Klasing Car Brake Company, with office 
at New York, died suddenly while on a 
business visit in Chicago on November 9 
at the Harrison hotel. Mr. Shults’ was 
born on October 22, 1870, at St. Johns- 
ville, N. Y. He had been prominently 
identified with the railway supply business 
for many years, having entered the busi- 
ness in 1900. The following year he rep- 
resented the National Tube Company: in 
1907, the American Steel Foundries and 
since 1911, the Bettendorf Company. Mr. 
Shults had taken an active part in the Rail- 
way Supply Manufacturers’ Association, 
of which he served as president in 1905- 
1906. The latter year was the first in 
which an R. S. M. A. June convention and 
exhibit was held at Atlantic City, N. J. 


Henry HerMAN WESTINGHOUSE, chait- 
man of the board of directors of the West- 
inghouse Air Brake Company and a di- 
rector of the Union Switch & Signal Com- 
pany and of the Westinghouse Electric & 
Manufacturing Company, died on Novem- 
ber 18 at his home in Goshen, N. Y., after 
a prolonged illness resulting from a fall 
in December, 1932. Mr. Westinghouse, 
who was an_ outstanding mechanical 
engineer and inventor of many devices in 
connection with air brakes and steam 
engines, was born November 16, 1853, in 
the village of Central Bridge, Schoharie 
county, N. Y. Inheriting a genius for me- 
chanical developments from his father, 
who was a patentee and manufacturer of 
agricultural machinery, Mr. Westinghouse 
began his engineering career as an assistant 
in his father’s shop. Destined to work 
hand in hand with an elder brother, 


George, who invented the air brake and 


founded the Westinghouse industries, 
Henry Herman received his early educa- 
tion at Union High School, Schenectady, 
N. Y., being graduated in 1870. In 1871 he 
entered Cornell University, taking up the 
study of mechanical engineering. In 1872 
he went to Pittsburgh, Pa., to become 
identified with the business of the Westing- 
house Air Brake Company, organized and 
incorporated in 1869. He worked succes- 
sively in the foundry, machine shop and 
drafting room, and occupied the positions 
of general agent, general manager (1887) 
and vice-president (1899), succeeding to 
the presidency in 1914, on the death of his 
brother, George; in 1915 he became chair- 
man of the board of directors. In addi- 
tion to h's close association with the de- 
velopment and evolution of the air brake, 





H. H. Westinghouse 


Mr. Westinghouse in the late Seventies 
patented and developed the Westinghouse 
single-acting steam engine, which was an 
important factor in the success of the 
electric power industry. So successful was 
this new source of power, that in 1881 he 
organized the Westinghouse Machine Com- 
pany to manufacture the engine. In 1885, 
in association with William L. Church, 
Walter C. Kerr and I. H. Davis, he 
formed the engineering firm of Westing- 
house, Church, Kerr & Co., and was its 
president for many years. This company 
marketed the Westinghouse single-acting 
engine in every country of the world where 
steam power was used. Mr. Westing- 
house was also a director and chairman of 
the board of the Canadian Westinghouse 
Company, Ltd.; director and president, 
Compagnie des Freins Westinghouse, 
Paris, France; and director of Westing- 
house Brake & Saxby Signal Company, 
Ltd., London, Eng.; the Westinghouse 
Brake Company of Australasia, Ltd., Syd- 
ney, Australia, and the Westinghouse 
Brake Subsidiaries, Ltd. London. Among 
the clubs and societies of which he was a 
member were: The American Society of 
Mechanical Engineers; the American 
Academy of Political and Social Science 
and the American Society for the Ad- 
vancement of Science, of which he was 
elected a fellow in 1925. He was a mem- 
ber of the Chamber of Commerce of the 
United States and of the National Indus- 
trial Conference Board, Inc., and a trustee 
of Cornell and of Rollins College. 


(Turn to next left-hand page) 
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This great stadium was built 
to supply peak capacity a few 
times a year. It is uneconomic. 
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EXCESS CAPACITY IS UNECONOMIC 


Fairchild Aerial Surveys, Im., N.Y.C, 








Building a locomotive with larger cylinders and another pair of 
drivers to supply a peak demand that is reached only infrequently 
is uneconomic. 

Design the locomotive sufficiently big to supply the power normally 
required and use The Locomotive Booster for the peak loads. 

Then you avoid hauling around a lot of extra capacity that costs 
money to build and money to maintain and that is seldom needed. 

The most economical motive power units incorporate The Locomo- 


tive Booster as an integral part of the design. 


Personal Mention 





General 
W. H. McAmtrs, assistant mechanical 
superintendent on the Missouri Pacific, has 
been promoted to the newly-created po- 
sition of mechanical superintendent, with 
headquarters as before at St. Louis, Mo. 
Mr. McAmis has been connected with the 





W. H. McAmis 


mechanical department of various railroads 
for nearly 40 years. He was born on 
February 7, 1878, at Rising Fawn, Ga., 
and entered railway service in 1894 serv- 
ing as a machinist apprentice, foreman, 
general foreman and master mechanic on 
various railroads until 1924. In that year 
Mr. McAmis accepted a position with the 
Missouri Pacific as master mechan'c at 
Hoisington, Kan., being appointed super- 
intendent of shops at North Little Rock, 
Ark., in 1926. In January, 1933, he be- 
came assistant mechanical superintendent 
at St. Louis. 


J. W. Lemon, superintendent of shops 
of the Missouri Pacific, at Sedalia, Mo., 
has been promoted to superintendent of the 
Texas and Louisiana lines of the Missouri 
Pacific, with headquarters at Houston, 





J. W. Lemon 


Tex., succeeding A. T. Householder, de- 
ceased. Mr. Lemon was born at Newton, 
Kan., on February 24, 1879. Prior to go- 
ing with the Missouri Pacific on March 25, 
1902, he served for a time in the mechan'cal 
department of the Denver & Rio Grande 
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Western at Pueblo, Colo. His first posi- 
tion on the Missouri Pacific was that of 
machinist at Hoisington, Kan., from which 
he was promoted through the positions of 
foreman, general foreman and master me- 
chanic. In 1924 Mr. Lemon was appointed 
superintendent of shops at Sedalia, Mo. 


H. H. Haupt, who has been appointed 
superintendent cf motive power of the 
Eastern and Central divisions of the Penn- 
sylvania at Harrisburg, Pa., was gradu- 
ated from the University of Pennsylvania 
and entered railway service on June 14, 
1911, as special apprentice on the Penn- 
sylvania. Five years later he was pro- 
moted to the position of motive power 





H. H. Haupt 


inspector and in November, 1917, became 
assistant master ‘mechanic at Harrisburg. 
On October 1, 1918, Mr. Haupt was pro- 
moted to the position of assistant engi- 
neer of motive power, with headquarters 
at Williamsport, Pa., where he remained 
until 1924, when he was appointed master 
mechanic at Wilmington, Del. In May, 
1928, the Northwestern division was cre- 
ated, with headquarters at Chicago, and Mr. 
Haupt was appointed superintendent of 
motive power of that division. In Oc- 
tober, 1929, he was appointed superin- 
tendent of motive power of the northern 
division at Buffalo and in May, 1932, be- 
came master mechanic of the northern 
division, the position he held at the time 
of his recent appointment. 


C. E. CHampbers, retired superintendent 
of motive power and equipment of the 
Central of New Jersey, was born on Oc- 
tober 18, 1865, at Augusta, Ill. He was 
educated in the public schools and entered 
railroad service on July 5, 1885, with the 
Chicago, Burlington & Quincy, serving 
first in the bridge and building depart- 
ment and then as fireman and locomotive 
engineman. From 1901 to 1902 he was 
road foreman of engines for the Reading, 
and from the latter date until December, 
1918, was successively general road fore- 
man of engines, master mechanic, general 
master mechanic and superintendent of 
motive power of the Central of New 
Jersey. Under the United States. Railroad 





Administration, Mr. Chambers served as 
mechanical assistant to the regional di- 
rector of the Alleghany region at Phila- 
delphia. He was appointed superintendent 
of motive power and equipment of the 
Central of New Jersey in 1920. A re- 
ception and dinner were tendered Mr. 
Chambers on November 11, at which 
W. G. Besler, chairman of the board of 
the Jersey Central, acted as toastmaster. 


M. R. ReEeEp, who has been appointed 
general superintendent of motive power 
of the Central region of the Pennsylvania, 
with headquarters at Pittsburgh, Pa., has 
been in railway service for 28 years. He 
was born on June 26, 1883, at Newton, 
Ill., and was educated at Rose Polytechnic 
Institute, from which he was graduated 
in 1905. Previous to his graduation, he 
served as a laborer in the shops of the 
Pittsburgh, Cincinnati & St. Louis (now 
part of the Pennsylvania) at Terre Haute, 
Ind., returning to these shops as a signal 
repairman following his graduation. After 
a few months, Mr. Reed resigned this 
position to become a special apprentice 
on the Union Pacific at Omaha, Neb., 





M. R. Reed 


subsequently returning to the P. C. & St. L. 
as a draftsman at Terre Haute. Later 
he held the positions of assistant foreman 
and chief draftsman, being appointed gen- 
eral car inspector of the Northwest Sys- 
tem of the Pennsylvania in 1917. In the 
following year he became superintendent 
of car repairs and in 1919 master mechanic 
of the Eastern division, being transferred 
to the Logansport division in 1920. In 
1925 Mr. Reed was appointed assistant 
general superintendent of motive power of 
the Northwestern region, which position 
he held until July, 1926, when he became 
acting master mechanic of the Ft. Wayne 
division at Ft. Wayne, Ind. He was sub- 
sequently appointed master mechanic of 
this division, and in 1928 he became super- 
intendent of motive power at Buffalo, 
N. Y., and in 1930 he was transferred to 
Harrisburg, Pa., where he was located at 
the time of his recent appointment. 


Obituary 


A. P. HovusHotpEr, mechanical super- 
intendent of the Gulf Coast Lines and the 
International-Great Northern, with head- 
quarters at Houston, Tex., died on No- 
vember 3 at the age of 54 years 


December, 1933 
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ane Cult Mo 
GARLOCK 


} btensarnadiene of Purchasing Agents and Engineers in all parts of the world 
have learned that it is economy to standardize on Garlock materials. Those men 
are accustomed to receiving maximum packing service at minimum packing costs. 
They specify “Garlock” on every packing requisition and accept no substitute for 
Garlock quality. 













i ; 
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To keep faith with those men by maintaining the traditional Garlock quality stand- 
ards is the first consideration of the Garlock organization of packing specialists with 
its background of almost fifty years devoted exclusively to the study, development, 
manufacture and distribution of mechanical packing materials. 


ot Pewee, SO eye 


A Garlock representative is at your service. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


In Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 
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| BEFORE you suy 


AIR CONDITIONING= 


ih this 





W hat 
specific features 
of design simplify 


installation 


? 








Westinghouse provides complete Air 
Conditioning Equipment, from rail 
to roof, that is easy to install. 


bouse Electric, Rog 





NSTALLATION is a very real factor. It may cost you much 
or little depending upon how the equipment is built. West- 
inghouse reduces this cost by giving you these important features: 
1 Each unit is completely assembled and tested at the factory. 
2 The air conditioning unit requires no major car alterations. 


3 The refrigerating unit bolts underneath the car and only twc 
pipes and motor connections are necessary. 


4 The axle generator is mounted on a car axle and tested at the 
factory, ready to be fitted into the truck. 


5 Controls are extremely compact and fit into standard car 
lighting control cabinets. 


Railroad problems have been Westinghouse problems for 
50 years. This intimate understanding of requirements is re- 
sponsible for so many features which make for easy installation. 


And what about operating costs? Operating experience 
shows that an increase of one-third to one-half passenger per 
car per day will pay a// costs of operating this system. 


Westinghouse W) 


Quality workmanship guarantees every Westinghouse product 
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Whisk GEAR MATERIAL 
cuts costs in the shop 





GEAR BLANK PLATE GEAR 





@ Westinghouse Micarta ... a tough, _Micarta gears are remarkably 
: plastic gear material...has these quiet in operation. Also, they prac- 
important advantages: tically eliminate vibration and the 


| No deterioration in stock... ‘tesulting wear and tear. 

. Rodent-proof ... Oil, water and 
c weather-proof. .. No shrouds, side 
plates or rivets necessary .. . Gears 


Sizes up to 36 inches in diameter 
by 10-inch face, ready-cut or in gear 
blanks, can be supplied. 





e can be cut from blanks or plates on 
railroad shop gear-cutting machines Mail the coupon for complete 
ir .. . Micarta outlasts untreated steel, information about the application 
cast iron, bronze, and rawhide. of Micarta gears to railroad tools. 





4 SEND FOR INFORMATION 


ce Westinghouse Electric & Manufacturing Company 
Room 2-N—East Pittsburgh, Pa. 


“| Westinghouse =. 


road shop gears. 


Quality workmanship guarantees every Westinghouse product Name .......eeeeeeeeecevecseeseeeeensesenenstsnsscscecesseeeeeeeeens 
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MORE INTENSIVE SERVICE OF FREIGHT CARS 
THE NECESSARY FOUNDATION 





COMMONWEALTH ONE-PIECE CAST 









| GREATLY 
REDUCES | 
MAINTENANCE 





_  70-ton self clearing type 
Hopper Car with Commonwealth Underframe 





Cast Steel Underframe for 70-ton Hopper Car 
Hoppers Cast Integral 





 S:. £9000 KANSAS\ CITY SOUT HERN 


General Service Hopper- 
Bottom Gondola with 
Commonwealth Un. 
derframe. 


Bottom view, Cast Steel 
Underframe with Hoppers 
Cast Integral, for Hopper- 
Bottom Gondola. 





COMMONWEALTH FREIGHT CAR UNDERFRAMES ARE IN SUCCESS- ( 
FUL SERVICE ON HOPPER CARS, GONDOLA CARS, BOX CARS, ORE 
CARS, TANK CARS, AND OTHER TYPES OF FREIGHT EQUIPMENT E 
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REQUIRES STRONGER, SIMPLER CONSTRUCTION 
IS PROVIDED BY ee. 


STEEL FREIGHT CAR UNDERFRAMES 


DecemBer, 1933 


WITHOUT 
INCREASED 


WEIGHT 
















RESISTS — 
CORROSION’ 


50-ton Gondola Car with 
Commonwealth Underframe 


Cast Steel Underframe 
for Gondola Car 


GENERAL STEEL CASTINGS CORPORATION 


< COMMONWEALTH PRODUCTS » 
EDDYSTONE.PA. GRANITE CITY, ILL. 
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How to Reduce “Switcher’ 


i 





















i ¥ 
PES Somers 






G-E 800-hp. diesel-electric loco- | 
| motive in yard switching serv- 
ice for the Erie R.R. i 
Ss 
e 
t 
P 
Cc 
' :, Y 
These are the owners of G-E equipped diesel-electric 
° Si 
locomotives — a total of 123:* 
0) 
American Rolling Mill Co. 7 Great Northern R.R. 1 it 
Baltimore & Ohio R.R. 1 Hoboken Terminal R.R. 2 i 
Buffalo General Electric Co. 1 Illinois Central R.R. 6 
Bush Terminal R.R. 7 Ingersoll-Rand Co. 1 
Canadian National Railways 1 Jay Street Connecting Ry. 1 
Central R.R. of New Jersey 1 Lehigh Valley R.R. 6 
Chicago, Burlington & Quincy R.R. 3 Long Island R.R. 2 
Chicago & North Western Ry. 4 Manufacturers’ Railroad 1 
Chicago, Rock Island & Pacific R.R. 1 Michigan Central R.R. 4. 
Delaware, Lackawanna & Western 16 New York Central R.R. 40 
Donner Steel Co. 4 New York, New Haven & Hartford 1 
Erie Railroad 5 Reading Company 2 
Foley Brothers 1 Red River Lumber Co. 1 
Ford Motor Co. 2 Union Carbide Co. 1 


*13 of these are now on order 








Horsepower 300 460 600 750 800 880 1000 
Number | 84 3 32 I I I REP | 
+ 45 of these 300-hp. locomatives are of the combination 3-power type 








%: 


300-hp., Bush Terminal R.R. 300-hp., 3-power, D. L. & W. R.R. 600-hp., Ford Motor Co. 








~ 
“4 

ee 
Po 
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perating Costs 50% 


USE DIESEL-ELECTRICS 





ROGRESSIVE operating officers cannot 

afford to overlook the inherent advan- 
tages of diesel-electrics for switching 
service. Facts prove that they are more 
economical than steam locomotives; also, 
that the annual savings in operating ex- 
pense will more than offset the greater 
capital investment. 


You can operate two diesel-electrics for the 
same expense as that required to operate 
one steam locomotive. Look at the figures 
in this clipping from Railway Age; they 


we Omoti i) TElce ° ae Aly Titsp Cte. Cord> 
4 ance with the Interstate Commerce Couimistions 





Comparative Operating Cost per meme How of Steam and of 
Ojil-Electric Locomotives at the Chicago Terminal 











tLelectric 
9000-class 
os - locomotive 
Engine crew's wages.... SST 

Fuel or power ©... :.% 
Water...) 
Lubricants... ete 
Other supplies * ee ee 
Enginehouse poppies an 
Maintenance . 


Ki Total cost per service- 


Po RE sate ate! 





requirements, at the Twenty-Sex 
“eu-—~ They recetwe_q more: 


From “Railway Age”. 


} 


$ 2 | 
B36: = 


tell the facts. The fuel cost of operating the 
diesel-electric is one-third that of a steam 
switcher. Why? Because 15.5 per cent of the 
fuel heat-units goes into tractive effort 
with a diesel-electric; 1.2 per cent with the 
steam locomotive. 


Furthermore, two diesel-electrics will do 
the work of three steam switchers. The 
inherent simplicity of electric-motor drive 
makes them available for more work. The 
availability of diesel-electrics is 90 per 


cent; that of steam locomotives, 60 per 
cent. 


In addition to the important advantages of 
lower operating costs and higher availabil- 


ity, diesel-electrics have these features: 
They exert practically full All weight on driving wheels 

engine hp. throughout en- 

tire speed range 

No standby losses — always 

ready to start 


Greater cruising range 


They negotiate curves of 
short radius 


Cleaner and quieter— good 
working conditions for crew 


They operate equally well 
in either direction 


Ease of operation 


Increased safety 


Reduced track maintenance 





300-hp., American Rolling Mills 








300-hp., Seduced CR.L & P.R.R. 
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NILES) 


RAILROADS 


TOOLS 


INDUSTRIALS 


PUTNAM 





AUTOMOTIVE 





The Niles Tool Works Co. 


Offices in Principal Cities 





| The Putnam Machine Co. 
Divisions 
GENERAL MACHINERY CORPORATION 
Hamilton, Ohio 


Foreign Dept. Niles Bement Pond Co., N. Y. C. 








STAINLES 
STAIN Just Published! .-- 


STAIN 
STAIN 


Book for Users 1. : , ere 
eae at Steel Treating- Edited by 


Thum, Editor of Metal Progress. 







- ially prepare 
pt was sg ters by ex s 
ies. Includes chap’ lications. -+-+-> cme | 
ties —_ a —, ‘ose already been rece? 
of pre-pa 


Regrind- Renew 


Many features recom- 
mend this Fig. 950 
Jenkins Bronze Regrind- 
Renew Globe Valve with 
renewable nickel alloy 
seat ring and disc. For 
200 Ibs. steam; 300 Ibs. 
oil, water, gas. Write 
for complete details. 


i JENKINS BROS. 

[8 80 White St., New York, N. Y. 
., Boston, Mass. 

raat ae Philadelphia, Pa. 





Fig. 950 


"Globe Valve 


Jenkins 


BRONZE IRON SPreEL 


VALVES 


Since [864 





Always marked with the “Diamond” 











THE BOOK OF STAI 


: ial con 
Published by the American —S..-a sale October 1. 












STAINLESS STEELS STAINLESS STEELS STAINLESS STEELS 







cerns, libraries, colleg 


: # sng protographs, : 
200 illustrations, ges 629. Cloth bound, — 
i prt Oo copy 
a refunded. 


Boardman Publishing ae 


Book Department = Vw York 
30 Church Street 


Simmons- 

























GRINDS LIFE 


- M I CR INTO VALVES 


_ grind Chambers throttle valves (illustrated) 
the Micro way possesses decided advantages:- 


1st—Micro grinding removes a minimum of stock, 
compared to other methods, thereby assuring many 
more overhaulings of this part and a lengthening of 
its service life. 

2nd—A Micro ground surface insures accuracy 
and smoothness which means a steam-tight valve. 


Micro’s ideal mounting facilities adapt it equally 


well to the rapid and accurate grinding of all loco- 
motive parts. 


Write for further information 


THE MICRO CORPORATION 


A SUBSIDIARY OF THE BETTENDORF COMPANY 
BETTENDORF, IOWA 
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ALL SET FOR A... 
GOOD 


When Electrunite Boiler Tubes are used, there is small chance for any- 
thing but a good job—from the viewpoints of installation cost, operating 
efficiency and safety, and maintenance expense. 

Unlike other types of boiler tubes, Electrunite Boiler Tubes are 
made from clean, scale-free strip metal—open hearth steel, special alloy 
steel or corrosion-resisting Toncan Iron. 

Because accurately rolled strip is cold formed to a perfect round, 
wall thickness, diameter and concentricity are absolutely uniform. Be- 
cause the formed tube is electric resistance welded, the weld, so far as 
strength is concerned, is non-existent. Because the welded tube is full 
normalized, it is unusually ductile. After normalizing no variance in 
structure exists at the weld. 

Boiler workers who have installed other types of tubes readily 
appreciate the advantages of Electrunite Boiler Tubes—free sliding of 
the tube into the tube hole—elimination of re-drilling tube sheet to fit 
tube—easy and even expansion without overheating of the tool—quick, 
tight fit without polishing or grinding of tube ends, or touching up 
after expansion. 

Operating executives who are familiar with installation, operating 
and maintenance costs will be interested in the savings effected by the 
use of Electrunite Boiler Tubes. 

Complete information will be sent upon request. 





BOILER TUBES 
STEEL AND TUBES, INC. 





UNI r RE Ft 


CLEVELAND « + * OHIO 


ey CUR 
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SAVINGS 


Quickly 


Refund 
the 


Investment 
e 


O program under the “buy now’ movement 

offers quicker refunding of the investment 

than complete standardization of BARCO 
Metallic Steam Heat Connections. 


The savings in fuel and maintenance in one steam 
heat season are usually sufficient to cover the 
amortization. Steam tight performance without 
repairs or attention during a steam heat season is 
one of the BARCO features contributing to the 
efficiency and economy of modern passenger car 
heating service. | 


The new flanged type FT-1 has many exclusive 
features which insure maximum capacity, freer 
movement, ease of installation and removal, longer 
service -- less drain on the locomotive boiler, 
lower maintenance and ease of repairs. Get 
acquainted with these money saving features. 


Barco Manufacturing Co. 


1801 Winnemac Avenue, Chicago, Illinois 
THE HOLDEN CO., LTD. 
In Canada In Canada 





STEAM HEAT 
CONNECTIONS 








M l—Moncton—Toronto Winnipeg—Vancouver 
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WITH FIREBARS, renewals are an event—not a necessary evil. You do not have cracked, 
broken, plugged or warped grate sections. A Firebar replacement 
involves only a small Firebar unit which can be renewed quickly 
and easily. 


The absence of live fire in ash pan reduces the cost of replacing and 
patching burned and warped ash pan sheets. 


Firebars reduce terminal delays. There’s less plugging of flues, 
lower inspection costs and less smoke. 


These savings alone justify the adoption of Firebars. One road re- 
ports tangible maintenance savings of over 90 per cent. That's 
worth going after. 


FIREBAR CORPORATION 


A Subsidiary of Waugh Equipment Company 
New York Cleveland Chicago St. Louis | 
Canadian Waugh Equipment Company, Montreal 





BETTER FIRES 
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Davis Heavy Service Steel Wheels 


A heat treated steel wheel made from hard, 


tough, high tensile, wear resisting metal. 


A wheel that will give exceptionally 
satisfactory service under heavy high speed 


locomotive tenders. 


The rim of the Davis Heavy Service Steel Wheel 
has sufficient thickness of metal to permit several 


wedrs. 


AMERICAN STEEL FOUNDRIES 


NEW YORK CHICAGO ST.LOUIS 
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The NEW FREIGHT BRAKE 


is named «AB” 


but— 


66 HAT?’S in a name?”’ 

Usually but a 

means of identification. Inherent 
characteristics determine merit. 


The ‘‘AB”’ Brake has a distinguishing 
name, but its distinguished perform- 
ance is the important point. It em- 
braces in a striking degree all qualities 
that a present-day freight brake should 
have. It makes possible the safe, ex- 
peditious, and efficient handling of 
trains of modern length because service 
is rapid and certain—release positive 
and reliable—emergency action is fast, 
powerful, and always obtainable. It is 
easy to install, has long service life, and 
can be maintained at low cost...... 













it meets requirements 


from A to Z 


WESTINGIOUSE 
AIR BRAKE CO. 


CENBBRAE ORF ICI 
md WORKS 


es ep WILVERDING. PA. om oe 











A.R.A. COOKE 


DRAFT KEY LOCK 


The most 
and 


economical method of 
securing draft keys 


AMERICAN RAILWAY PRODUCTS CO. 
74 WASHINGTON ST., SOUTH NORWALK, CONN. 
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Have You Changed 
Your Address? 


Notice of change of address of sub- 
scribers should reach the office of 
Railway Age, 30 Church St., New 
York, ten days in advance to insure 
delivery of the following issue to 
new address. In sending notifica- 
tion of change always include the 
old address as well as the new. 
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A. dollar saved. ... 


N 1929, equipment maintenance, the 








largest single item of operating ex- 
pense, involved an outlay of over 800 
million dollars, of which locomotive repairs 
accounted for approximately half. The very 
size of this figure reveals the possibilities for 
large savings in operating expenses through 


reductions in the costs of equipment mainte- 
nance. 


Intensive utilization of the most modern re- 
pair facilities, and the replacement with mod- 


ern units of the older and the “more expen- 


sive to maintain” motive power and rolling 


stock, can contribute largely to such savings. 
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LOCOMOTIVE 
CONNECTING RODS 





aa 


During the past three years of depression we have kept fully abreast 


of the times, in anticipation of the future demands of the railroads. 


We have equipped our shops with the most modern machinery 


for turning out locomotive main and side rods of the finest quality. 


It always pays to seek quality when buying such vital repair 


parts for locomotives. 


Even from the point of view of first cost, we are prepared to quote 


highly competitive figures for high grade materials and workmanship. 


Your inquiries for connecting rods will have our prompt and careful attention. 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 











Vor. 107 No. 12 


Published monthly by Simmons-Boardman Publishing Caqer Rag anes, a, i>. Rare as second class matter, 
adelphia, Pa., under the act o arch 3, 1 x 


April 3, 1933, at the Post Office at 








st 


air 


>te 





DeEceMBER, 1933 





RAILWAY MECHANICAL ENGINEER 






















































Oy sincere appreciation for the opportunity of serving you, 
we of The J. B. Ford Company earnestly hope that the joys 


of a very Merry Christmas will usher in for you a New Year that 
will more than fulfill your highest expectations. 


Once again we pledge ourselves to a continuation of the policy 
established many years ago and which has met with your generous 
approval,—not only to supply you with the finest products, but 


also to render you every possible service and to observe the spirit as 


well as the letter of fair dealing. 


PRODUCTS 





Che J. Be Ford Company 


Wyandotte, Michigan 
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alco PERFORMANCE 


S008 | ea 
| ECONOMIC ADVANTAGES 
OF CORRECT MATERIALS 
AND METHODS 


HY be “penny wise’ in making your own or 
buying just locomotive forgings — only to lose 
dollars in repairs and loss of engine service? 


Buy proven Quality — Strength — Durability — 
Uniformity — That’s what your maintenance dollar must 
secure if you want full value in locomotive forgings. 


» Long experience proves that Alco Forgings stand up 
3 under the severe stresses of hard service and insure 
maximum ton miles for the fewest maintenance dollars. 
Bear in mind that it is the forgings that do the work, not 
the purchase price. Buy Alco Forgings. There's no finer, 
stronger, safer forging than Alco Forgings. You get — 


QUALITY ALL WAYS 
QUALITY ALWAYS 
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